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       ! AN OPERABLE UNIT (OU) WHICH WILL ADDRESS THE INTERCEPTION OF CONTAMINATED GROUNDWATERS
PRESENTLY ENTERING AND DEGRADING THE LITTLE BEAR CREEK SYSTEM.  TO THE DEGREE PRACTICABLE, THIS
OU WILL NOT BE INCONSISTENT WITH OTHER POSSIBLE SITE REMEDIAL ACTION.

       ! A SECOND OPERABLE UNIT WHICH WILL ADDRESS THE ISSUES OF CONTAMINATED SITE SOILS, POSSIBLE
GROUNDWATER REMEDIATION, SOURCE CONTROL, AND AIR/WATER MONITORING EFFORTS NEEDED TO EVALUATE
EFFECTIVENESS AND DURATION OF REMEDIAL ACTIONS.

THIS RECORD OF DECISION CONCERNS THE FIRST OPERABLE UNIT NOTED FOR THE OTT/STORY/CORDOVA SITE.  RI DATA SHOW
THAT LITTLE BEAR CREEK AND ITS UNNAMED TRIBUTARY ARE DEGRADED BY THE DISCHARGE OF CONTAMINATED GROUNDWATER. 
THE OTT/STORY/CORDOVA SITE SERVED AND CONTINUES TO SERVE AS THE PRINCIPAL SOURCE OF THE GROUNDWATER
CONTAMINANTS.  LITTLE BEAR CREEK HAS BEEN DEGRADED TO THE POINT THAT THE MICHIGAN DEPARTMENT OF PUBLIC HEALTH
FOUND IT NECESSARY TO REQUEST THE MUSKEGON COUNTY HEALTH DEPARTMENT TO POST SIGNS IN THE STREAM BED WARNING
POTENTIAL USERS OF CONTAMINATED WATER.

THE SECOND OU WILL CONSIDER THE THREATS POSED BY SITE SOILS, AND WILL CONSIDER WHAT IF ANY RESTORATION
EFFORTS SHOULD BE UNDERTAKEN FOR THE CONTAMINATED AQUIFER.  THIS AQUIFER ONCE SERVED AS A DRINKING WATER
SUPPLY, BUT IN ITS PRESENT STATE POSES A THREAT TO POTENTIAL FUTURE USERS.

#SSC
5.  SUMMARY OF SITE CHARACTERISTICS

AN IMPORTANT SITE CHARACTERISTIC AT OTT/STORY/CORDOVA IS THE SANDY NATURE OF SITE SOILS WHICH RESULT IN A
HIGH PERMEABILITY.  PAST WASTE SEEPAGE PRACTICES AND SUBSEQUENT PLANT SPILLS/RELEASES HAVE RESULTED IN MANY
INCREMENTS OF POLLUTANT INTRODUCTION INTO THE GROUNDWATER SYSTEM.  THE RI REVEALED OVER 90 DIFFERENT ORGANIC
COMPOUNDS IN THE GROUNDWATER, OF WHICH 32 ARE CLASSIFIED AS PRIORITY POLLUTANTS.  SURFACE AND SUBSURFACE
SOILS AT OTT/STORY/CORDOVA WERE ALSO FOUND TO BE CONTAMINATED.

THE SURFACE WATER SAMPLES COLLECTED FROM LITTLE BEAR CREEK AND ITS UNNAMED TRIBUTARY WERE FOUND TO BE
CONTAMINATED WITH MANY OF THE SAME COMPOUNDS FOUND IN OTHER CONTAMINATED MEDIA AT THE SITE.  THE SOURCES OF
THE SURFACE WATER CONTAMINATION ARE SEEPS OF UPWELLING GROUNDWATER LOCATED ALONG LITTLE BEAR CREEK AND ITS
UNNAMED TRIBUTARY.

#SSR
6.  SUMMARY OF SITE RISKS

INTRODUCTION

NUMEROUS CHEMICAL COMPOUNDS WERE DETECTED DURING THE COURSE OF OTT/STORY/ CORDOVA FIELD INVESTIGATIONS.  AS
IS EXPLAINED IN FURTHER DETAIL IN THE REMEDIAL INVESTIGATION REPORT, SOME 90 ORGANIC COMPOUNDS DETECTED IN
GROUNDWATER, 15 IN SURFACE WATER SAMPLES, AND OVER 200 ORGANIC COMPOUNDS WERE DETECTED IN SITE SOIL SAMPLES. 
INORGANIC COMPOUNDS WERE ALSO DETECTED IN THESE SAME ENVIRONMENTAL MEDIA.  DATA SETS WERE EVALUATED TO
CONSIDER THOSE CHEMICALS ABOVE BACKGROUND LEVELS, TOXICITY CONSTANTS FOR NONCARGINOGENS AND CARCINOGENS WERE
REVIEWED, AND THE DEGREE OF OCCURRENCE OF A GIVEN SUBSTANCE AT THE SITE WAS CONSIDERED.

BASED ON THIS EVALUATION, TWENTY TWO INDICATOR CHEMICALS WERE SELECTED AT THE OTT/STORY/CORDOVA SITE WHICH
APPEARED TO NOT ONLY TO BE PRESENT IN SIGNIFICANT CONCENTRATIONS, BUT ALSO EXHIBIT THE POTENTIAL FOR
RELATIVELY HIGH TOXICITY.  THESE SUBSTANCES ARE:

1,1,2-TRICHLOROETHANE    BENZENE            SILVER
1,2-DICHLOROETHANE       HEPTACHLOR         EPOXIDEBARIUM
1,1-DICHLOROETHENE       XYLENE             ZINC
TRICHLOROETHENE          TOLUENE            COPPER
CARBON TETRACHLORIDE     4,4'-DDT           NICKEL
VINYL CHLORIDE           PCB                CYANIDE
CHLOROFORM               DICHLOROMETHANE    ARSENIC
TETRACHLOROETHENE

EXPOSURE ASSESSMENT

DURING EARLY PRODUCTION PERIODS AT THE SITE, RELEASES OF CONTAMINANTS OCCURRED EITHER TO THE AIR OR SOIL. 
SINCE PRODUCTION ACTIVITIES HAVE NOW BEEN CURTAILED, IT IS ASSUMED THAT ALL PRESENT RELEASES FROM THE SITE
RESULTED FROM PREVIOUS RELEASES TO SOIL.



ONCE IN SOIL, FURTHER RELEASES CAN OCCUR BY MOVEMENT OF CONTAMINANTS INTO GROUNDWATER AND THE SUBSEQUENT
DISCHARGE TO SURFACE WATER, VOLATILIZATION IN TO THE AIR OR SUSPENSION OF CONTAMINATED DUSTS INTO THE AIR, OR
RUNOFF OF SURFACE WATER THAT MAY CARRY CONTAMINATED SOILS. BECAUSE OF THE POROUS NATURE OF SOILS AT
OTT/STORY/CORDOVA, SOIL RUNOFF TO SURFACE WATER IS CONSIDERED AS MINOR PATHWAY FOR CONTAMINANT MOVEMENT. 
HOWEVER, CONTAMINATION OF GROUNDWATER AND ITS RESULTANT MOVEMENT IS OF MAJOR CONCERN AT OTT/STORY/CORDOVA. 

THE MOVEMENT OF CONTAMINATED GROUNDWATER POSES SEVERAL EXPOSURE PATHWAYS.  USERS OF GROUNDWATER ARE
CONSIDERED A POTENTIALLY EXPOSED POPULATION.  FORMERLY, SEVERAL RESIDENTS NEAR THE SITE WERE SUPPLIED BY
INDIVIDUAL GROUNDWATER WELLS.  IN 1982, CONSEQUENT TO A SETTLEMENT OF A CITIZENS' SUIT, A PAST OWNER/OPERATOR
OF THE SITE FUNDED AN EXTENSION OF AN ALTERNATE WATER SUPPLY TO THE AREA.  IN RECENT YEARS, THE MUSKEGON
COUNTY HEALTH DEPARTMENT HAS FOUND IT NECESSARY TO WARN RESIDENTS NEAR THE SITE NOT TO USE GROUNDWATER FOR
WATERING LAWNS OR GARDENS; SUCH USAGE CAN PRESENT EITHER AN INGESTION OR INHALATION PATHWAY.

OTHER PATHWAYS ARE PRESENTED WHEN A PORTION OF THE CONTAMINATED GROUNDWATER UPWELLS INTO THE LITTLE BEAR
CREEK SYSTEM.  CONSEQUENTLY, AQUATIC ORGANISMS ARE EXPOSED TO POLLUTANTS.  VOLATILIZATION OF CONTAMINANTS
FROM SURFACE WATER INTO THE AIR REPRESENTS A PATHWAY. INGESTION OR DERMAL CONTACT WITH SURFACE WATERS BY
HUMAN POPULATIONS IS ALSO A ROUTE OF EXPOSURE.  SIGNS WARNING POTENTIAL USERS OF CONTAMINATED WATER IN THE
STREAM HAVE BEEN POSTED BY THE MUSKEGON COUNTY HEALTH DEPARTMENT AT THE REQUEST OF THE MICHIGAN DEPARTMENT OF
PUBLIC HEALTH.  ALTHOUGH THE NUMBER OF WORKERS AT THE EXISTING PLANT NOW CONSISTS OF A MINIMAL "SKELETON
CREW", CONTAMINANTS IN SOILS ONSITE MAY LEAD TO EXPOSURE VIA DERMAL CONTACT OR INGESTION TO THOSE WORKERS.

THE GROUNDWATER AT OTT/STORY/CORDOVA MAY BE CLASSIFIED AS A CLASS II SUPPLY.  PRIOR TO THE PRESENT
CONTAMINATION, GROUNDWATER ONCE SERVED AS A SOURCE OF DRINKING WATER.

IN DEVELOPING EXPOSURE SCENARIOS, BOTH "BASE CASE" AND "HIGH EXPOSURE CASE" WERE CONSIDERED.  THE BASE CASE
REPRESENTS AN ESTIMATE OF AVERAGE EXPOSURES, USING AVERAGE CONCENTRATIONS AND CONTACT RATES.  THE HIGH
EXPOSURE CASE USES HIGHEST DETECTED ENVIRONMENTAL CONCENTRATIONS AND HIGHER THAN NORMAL CONTACT RATES.  THE
NUMBER OF BASE EXPOSURE VISITS PER YEAR WERE ESTIMATED AT 0 (AGES 0-1), 2 (AGE 1-6) AND 10 (AGE 6-76).  HIGH
EXPOSURE VISITS WERE ESTIMATED AT 0 (AGES 0-1), 4 (AGES 1-6), AND 20 (AGES 6-76).  BASE EXPOSURE VISITS WERE
ASSUMED TO LAST 3-4 HOURS; HIGH EXPOSURE VISITS 6-8 HOURS.  PENDING AGE GROUP, AIR INHALATION WAS ASSUMED TO
BE FROM 7.5 M3/DAY TO 20 M3/DAY.  SOIL INGESTION RATES FOR BASE CASES WERE 50 MG/DAY FOR ALL AGE GROUPS
EXCEPT CHILDREN AGED 1-6 YEARS.  FOR THIS GROUP, THE RATE OF SOIL INGESTION WAS 100 MG/DAY.

TOXICITY ASSESSMENT

THE DEGREE OF TOXICITY WHICH MAY BE POSED BY A GIVEN CHEMICAL MAY BE DESCRIBED IN PART BY ITS ACCEPTABLE
INTAKE FOR SUBCHRONIC EXPOSURE (AIS), ITS REFERENCE DOSE OR ACCEPTABLE INTAKE FOR CHRONIC EXPOSURE (AIC), AND
IN THE CASE OF CARCINOGENS BY ITS CARCINOGENIC POTENCY FACTOR.  VALUES FOR AIS AND AIC ARE DERIVED FROM
INFORMATION AVAILABLE FROM STUDIES ON ANIMALS OR HUMAN EPIDEMIOLOGIC STUDIES.  THESE VALUES ARE NORMALLY
REPORTED IN MG/KG BODY WEIGHT/DAY, AND GENERALLY REPRESENT THE HIGHEST CALCULATED EXPOSURE LEVEL BELOW WHICH
THE GIVEN ADVERSE EFFECT WILL NOT OCCUR.  A CARCINOGENIC POTENCY FACTOR IS EXPRESSED AS LIFETIME CANCER RISK
PER MG/KG BODY WEIGHT/DAY, AND IS ESTIMATED AT THE UPPER 95 PERCENT CONFIDENCE LIMIT OF THE CARCINOGENIC
POTENCY OF A GIVEN CHEMICAL.

CANCER POTENCY FACTORS (CPFS) HAVE BEEN DEVELOPED BY EPA'S CARCINOGENIC ASSESSMENT GROUP FOR ESTIMATING
EXCESS LIFETIME CANCER RISKS ASSOCIATED WITH EXPOSURE TO POTENTIALLY CARCINOGENIC CHEMICALS.  CPFS, WHICH ARE
EXPRESSED IN UNITS OF (MG/KG-DAY)-1, ARE MULTIPLIED BY THE ESTIMATED INTAKE OF A POTENTIAL CARCINOGEN, IN
MG/KG-DAY, TO PROVIDE AN UPPER-BOUND ESTIMATE OF THE EXCESS LIFETIME CANCER RISK ASSOCIATED WITH EXPOSURE AT
THAT INTAKE LEVEL.  THE TERM "UPPER BOUND" REFLECTS THE CONSERVATIVE ESTIMATE OF THE RISKS CALCULATED FROM
THE CPF.  USE OF THIS APPROACH MAKES UNDERESTIMATION OF THE ACTUAL CANCER RISK HIGHLY UNLIKELY.  CANCER
POTENCY FACTORS ARE DERIVED FROM THE RESULTS OF HUMAN EPIDEMIOLOGICAL STUDIES OF CHRONIC ANIMAL BIOASSAYS TO
WHICH ANIMAL-TO-HUMAN EXTRAPOLATION AND UNCERTAINTY FACTORS HAVE BEEN APPLIED.

REFERENCE DOSES (RFDS) HAVE BEEN DEVELOPED BY EPA FOR INDICATING THE POTENTIAL FOR ADVERSE HEALTH EFFECTS
FROM EXPOSURE TO CHEMICALS EXHIBITING NONCARCINOGENIC EFFECTS.  RFDS, WHICH ARE EXPRESSED IN UNITS OF
MG/KG-DAY, ARE ESTIMATES OF LIFETIME DAILY EXPOSURE LEVELS FOR HUMANS, INCLUDING SENSITIVE INDIVIDUALS. 
ESTIMATED INTAKES OF CHEMICALS FROM ENVIRONMENTAL MEDIA (E.G., THE AMOUNT OF A CHEMICAL INGESTED FROM
CONTAMINATED DRINKING WATER) CAN BE COMPARED TO THE RFD.  RFDS ARE DERIVED FROM HUMAN EPIDEMIOLOGICAL STUDIES
OR ANIMAL STUDIES TO WHICH UNCERTAINTY FACTORS HAVE BEEN APPLIED (E.G., TO ACCOUNT FOR THE USE OF ANIMAL DATA
TO PREDICT EFFECTS ON HUMANS).  THESE UNCERTAINTY FACTORS HELP ENSURE THAT THE RFDS WILL NOT UNDERESTIMATE
THE POTENTIAL FOR ADVERSE NONCARCINOGENIC EFFECTS TO OCCUR.



#RC
7.  RISK CHARACTERIZATION

EXCESS LIFETIME CANCER RISKS ARE DETERMINED BY MULTIPLYING THE INTAKE LEVEL WITH THE CANCER POTENCY FACTOR. 
THESE RISKS ARE PROBABILITIES THAT ARE GENERALLY EXPRESSED IN SCIENTIFIC NOTATION (E.G., 1X10(-6) OR 1E-6). 
AN EXCESS LIFETIME CANCER RISK OF 1X10(-6) INDICATES THAT, AS A PLAUSIBLE UPPER BOUND, AN INDIVIDUAL HAS A
ONE IN ONE MILLION CHANCE OF DEVELOPING CANCER AS A RESULT OF SITE-RELATED EXPOSURE TO A CARCINOGEN OVER A
70-YEAR LIFETIME UNDER THE SPECIFIC EXPOSURE CONDITIONS AT A SITE.

POTENTIAL CONCERN FOR NONCARCINOGENIC EFFECTS OF A SINGLE CONTAMINANT IN A SINGLE MEDIUM IS EXPRESSED AS THE
HAZARD QUOTIENT (HQ) (OR THE RATIO OF THE ESTIMATED INTAKE DERIVED FROM THE CONTAMINANT CONCENTRATION IN A
GIVEN MEDIUM TO THE CONTAMINANT'S REFERENCE DOSE).  BY ADDING THE HQS FOR ALL CONTAMINANTS WITHIN A MEDIUM OR
ACROSS ALL MEDIA TO WHICH A GIVEN POPULATION MAY REASONABLY BE EXPOSED, THE HAZARD INDEX (HI) CAN BE
GENERATED.  THE HI PROVIDES A USEFUL REFERENCE POINT FOR GAUGING THE POTENTIAL SIGNIFICANCE OF MULTIPLE
CONTAMINANT EXPOSURES WITHIN A SINGLE MEDIUM OR ACROSS MEDIA.

THE AGENCY CONSIDERS EXCESS CANCER RISK IN THE RANGE OF 10-4 TO 10-7 AS PROTECTIVE OF HUMAN HEALTH.  THE RISK
LEVEL OF 10(-6), WHICH REPRESENTS A PROBABILITY OF ONE IN ONE MILLION THAT AN INDIVIDUAL COULD CONTRACT
CANCER UNDER THE CONDITIONS OF EXPOSURE, IS OFTEN USED AS A "BENCHMARK" OF PROTECTION.  GIVEN THE RELATIVE
PROXIMITY OF POTENTIAL RECEPTORS TO THE SITE, A RISK LEVEL OF 10(-6) APPEARS APPROPRIATE FOR THIS SITE.

GIVEN CURRENT LAND USAGE, THE ESTIMATED EXCESS CANCER RISKS FOR THREE INDICATOR CHEMICALS ARE GREATER THAN
10-6 UNDER BASE EXPOSURE ASSUMPTIONS.  THESE ARE:

PATHWAY      INDICATOR CHEMICAL         CANCER RISK (BASE CASE)

INHALATION   1,2-DICHLOROETHANE         7 X 10-5
INHALATION   1,1-DICHLOROETHENE         1 X 10-5
INHALATION   BENZENE                    2 X 10-5

HENCE, A POTENTIAL HEALTH RISK IS POSED DUE TO INHALATION OF AMBIENT AIR.

GIVEN CURRENT LAND USAGE, EXCESS CANCER RISKS WERE GREATER THAN 10-6 UNDER HIGH EXPOSURE ASSUMPTIONS FOR SIX
INDICATOR CHEMICALS.  THESE ARE:

PATHWAY      INDICATOR CHEMICAL     CANCER RISK (HIGH EXPOSURE CASE)

INHALATION   1,2-DICHLOROETHANE     6 X 10-4
INHALATION   1,1-DICHLOROETHENE     2 X 10-4
INHALATION   BENZENE                1 X 10-4
INHALATION   1,1,2-TRICHLOROETHANE  1 X 10-6
INGESTION    ARSENIC                1 X 10-6
INGESTION    PCB                    6 X 10-6

HENCE, A POTENTIAL HEALTH RISK IS POSED DUE TO INHALATION OF AMBIENT AIR FOR THE FIRST FOUR COMPOUNDS GIVEN
ABOVE, WHILE A HEALTH RISK DUE TO INCIDENTAL INGESTION OF SOILS AT THE FACILITY IS POSED BY THE LAST TWO.  IT
SHOULD BE NOTED THAT VOLATILIZATION OF CHEMICALS FROM SURFACE WATER IS A SOURCE OF AIR POLLUTANTS.  ADDITIVE
EXCESS CANCER RISK DUE TO INHALATION OF INDICATOR CHEMICALS IS 1 X 10(-4) FOR BASE EXPOSURE AND 9 X 10(-4)
UNDER HIGH EXPOSURE CONDITIONS.

REGARDING FUTURE LAND USAGE, IT WAS ASSUMED THAT THE SITE MIGHT UNDERGO EITHER RESIDENTIAL OR COMMERCIAL
DEVELOPMENT.  FOR RESIDENTIAL DEVELOPMENT, INGESTION OF DDT CONTAMINATED SOIL MAY POSE A PROBLEM UNDER HIGH
EXPOSURE CONDITIONS.  A CHRONIC HAZARD INDEX OF 1.67 (1) WAS CALCULATED FOR CHILDREN AGES (1-6).  FUTURE
RESIDENTIAL DEVELOPMENTAL OF THE SITE WOULD ALSO POSE A POTENTIAL SOIL INGESTION HEALTH RISK FOR CARCINOGENIC
SUBSTANCES AS SHOWN BELOW:

PATHWAY      INDICATOR CHEMICAL     CANCER RISK(BASE)  (HIGH)

INGESTION    ARSENIC                3 X 10-6            3 X 10-5
INGESTION    PCB                    4 X 10-6            4 X 10-4
INGESTION    4,4'-DDT                  -                3 X 10-5

FOR FUTURE COMMERCIAL DEVELOPMENT OF THIS SITE, A POTENTIAL SOIL INGESTION HEALTH RISK FOR CARCINOGENIC



SUBSTANCES IN POSED UNDER A HIGH EXPOSURE SCENARIO AS SHOWN BELOW:

INDICATOR CHEMICAL        CANCER RISK

ARSENIC                   2 X 10-6
PCB                       3 X 10-5
4,4'-DDT                  2 X 10-6

RISKS TO POTENTIAL GROUND WATER USERS WERE ALSO CALCULATED.  RISKS WERE ESTIMATED ASSUMING THAT A GIVEN
MONITORING WELL SERVED AS A WATER SUPPLY SOURCE.  CHRONIC HAZARD INDEX VALUES AND BASE CASE CANCER RISKS WERE
ESTIMATED FOR INDICATOR CHEMICALS FOUND IN EACH WELL.

THE CHRONIC HAZARD INDEX VALUE EXCEEDED UNITY IN 19 MONITORING WELLS. HENCE, WERE THE GROUNDWATER USED IN ITS
PRESENT STATE, IT MAY POSE A HEALTH RISK WITH REGARD TO NONCARCINOGENIC CHEMICALS.

WITH REGARD TO CARCINOGENIC INDICATOR CHEMICALS, CANCER RISKS FOR AT LEAST ONE COMPOUND EXCEEDED 1 X 10-6 IN
22 WELLS.  PARTICULARLY STRIKING WERE RESULTS OBTAINED IN MONITORING WELLS OW12 AND 0W9.  VINYL CHLORIDE
CONCENTRATIONS IN THESE WELLS WERE FOUND TO BE AT SUCH LEVELS THAT THE EXCESS CANCER RISK FROM THIS COMPOUND
ALONE WAS FOUND TO APPROACH 1. EIGHT OTHER WELLS EXHIBITED INSTANCES OF EITHER VINYL CHLORIDE OR
1,2-DICHLOROETHANE EXCEEDING CANCER RISKS OF 1 X 10-1.

THESE RESULTS INDICATE THAT ANY POTENTIAL INGESTION OF GROUNDWATER FROM CERTAIN AREAS AT THE
OTT/STORY/CORDOVA SITE POSES SIGNIFICANT HEALTH RISKS.

THE ABOVE DISCUSSIONS INDICATE THAT THE RISKS FROM CURRENT AND POTENTIAL EXPOSURE TO CONTAMINATED
GROUNDWATER, SOIL, AND SURFACE WATER ARE UNACCEPTABLE.  ACTUAL OR THREATENED RELEASES OF HAZARDOUS SUBSTANCES
FROM THIS SITE, IF NOT ADDRESSED BY IMPLEMENTING THE RESPONSE ACTION SELECTED IN THIS RECORD OF DECISION,
PRESENT AN IMMINENT AND SUBSTANTIAL ENDANGERMENT TO PUBLIC HEALTH, WELFARE, OR THE ENVIRONMENT.

#DA
8.  DESCRIPTION OF ALTERNATIVES

ALTERNATIVE 1 - NO ACTION

SECTION 300.68(F)(1)(V) OF THE NATIONAL CONTINGENCY PLAN REQUIRES THAT THE NO ACTION ALTERNATIVE BE CARRIED
FORWARD FOR CONSIDERATION IN THE DETAILED ANALYSIS OF ALTERNATIVES AS A BASELINE FOR COMPARISON OF OTHER
ALTERNATIVES.  UNDER THIS ALTERNATIVE, NO FUNDS WOULD BE EXPENDED FOR MONITORING, CONTROL, OR CLEANUP OF
CONTAMINATION ASSOCIATED WITH THE LITTLE BEAR CREEK SYSTEM.

DISCHARGES OF CONTAMINATED GROUNDWATER WILL CONTINUE TO ENTER THE UNNAMED TRIBUTARY AND LITTLE BEAR CREEK IF
NO ACTION IS TAKEN.

THE NO ACTION ALTERNATIVE DOES NOT PROVIDE PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT, AND DOES NOT
COMPLY WITH APPLICABLE OR RELEVANT AND APPROPRIATE FEDERAL AND STATE REQUIREMENTS (ARARS).

ALTERNATIVE 2 - EXTRACTION, ORGANIC CONTAMINANT REMOVAL, ADSORPTION, BIOLOGICAL TREATMENT, STREAM DISCHARGE

THE MAJOR FEATURES OF THIS ALTERNATIVE INCLUDE LOCATING GROUNDWATER EXTRACTION WELLS IN THE VICINITY OF ENTRY
OF SEEPS OF CONTAMINATED GROUNDWATER INTO LITTLE BEAR CREEK AND ITS UNNAMED TRIBUTARY, PHYSICAL CHEMICAL
TREATMENT TO PROVIDE INITIAL REMOVAL OF ORGANIC CONTAMINANTS, FILTRATION TO PROVIDE FURTHER CONTAMINANT AND
SUSPENDED SOLIDS REMOVAL, AND BIOLOGICAL TREATMENT SO AS TO YIELD ENHANCED REMOVAL OF ORGANICS PRIOR TO
STREAM DISCHARGE.

MODELING SUGGESTS THAT AN APPROPRIATE COMBINED EXTRACTION RATE WOULD BE APPROXIMATELY 400 GPM.  THIS SHOULD
PROVIDE EFFECTIVE INTERCEPTION OF CONTAMINATED GROUNDWATER WITHIN THE UNCONFINED AQUIFER.

THE SPECIFIC TYPES OF PHYSICAL-CHEMICAL ORGANIC CONTAMINANTS REMOVAL (E.G., UV-OXIDATION, AIR STRIPPING),
FILTRATION (E.G. GRANULAR ACTIVATED CARBON), AND BIOLOGICAL TREATMENT (E.G. ACTIVATED SLUDGE), WILL BE
DETERMINED IN THE REMEDIAL DESIGN PHASE THROUGH ENGINEERING DESIGN AND ANALYSIS AND THE COMPETITIVE BIDDING
PROCESS.

EFFLUENT QUALITY MUST MEET CONDITIONS AS IMPOSED BY THE MICHIGAN ADMINISTERED NPDES PERMIT SYSTEM.  AIR
EMISSIONS MUST BE SHOWN TO BE IN COMPLIANCE WITH MICHIGAN AIR RULE 901 AS DEMONSTRATED BY AIR RULE 203.



SOLIDS/SLUDGES GENERATED DURING WASTEWATER TREATMENT WOULD BE HANDLED IN ACCORDANCE WITH RCRA RULES ON
EVALUATION AND MANAGEMENT ON AND OFF SITE.  TECHNICAL REQUIREMENTS IMPOSED WILL BE COMPLIED WITH, BUT SINCE
THE ACTION IS ON-SITE, SECTION 121(E) OF CERCLA DOES NOT REQUIRE COMPLIANCE WITH ADMINISTRATIVE PROCEDURES.

IT IS ESTIMATED THAT THIS ALTERNATIVE WOULD TAKE APPROXIMATELY 18 TO 20 MONTHS TO IMPLEMENT.  ITS CAPITAL
COST IS $5,030,000 AND PRESENT WORTH COST IS $11,750,000.  COST MAY VARY SOMEWHAT DEPENDING ON CARBON
ADSORPTION SYSTEM SELECTED, AS WELL AS PHYSICAL-CHEMICAL TREATMENT CHOSEN.

ALTERNATIVE 3 - SLURRY WALL, EXTRACTION, ORGANIC CONTAMINANT REMOVAL, ADSORPTION, BIOLOGICAL TREATMENT,
STREAM DISCHARGE

THIS ALTERNATIVE WOULD UTILIZE MOST FEATURES OF ALTERNATIVE 2.  A PRINCIPAL DIFFERENCE IS THE INSTALLATION OF
A SLURRY WALL OF APPROXIMATELY 1000 FEET IN LENGTH AND 90 FEET DEEP NEAR LITTLE BEAR CREEK.  A PRIMARY
BENEFIT OF SUCH A WALL WOULD BE THE EXPECTED DROP IN VOLUME OF GROUNDWATER REQUIRING TREATMENT.  FEWER
EXTRACTION WELLS, WITH A TOTAL PUMPING RATE OF APPROXIMATELY 150 GPM, WOULD BE REQUIRED.

THE TOTAL TIME REQUIRED TO BRING THIS ALTERNATIVE ON LINE IS ESTIMATED AT BETWEEN 19 AND 21 MONTHS.  ITS
CAPITAL COST IS PLACED AT $4,760,000, AND ITS PRESENT WORTH IS ESTIMATED AS $9,500,000.  SUCH COSTS MAY VARY
SOMEWHAT DEPENDING ON DESIGN SELECTION OF CARBON ADSORPTION OR PHYSICAL CHEMICAL TREATMENT CHOSEN.

ALTERNATIVE 4 - EXTRACTION, ORGANIC CONTAMINANT REMOVAL, ADSORPTION, POTW DISCHARGE

THIS ALTERNATIVE WOULD UTILIZE MOST OF THE FEATURES OF ALTERNATIVE 2, WITH THE EXCEPTION OF NO BIOLOGICAL
TREATMENT AND DISCHARGE WOULD BE ROUTED TO THE LOCAL POTW.  ACCEPTABLE PRIORITY POLLUTANT PRETREATMENT
CONDITIONS HAVE BEEN RECEIVED FROM MUSKEGON COUNTY OFFICIALS RESPONSIBLE FOR PUBLICLY OPERATED TREATMENT
WORKS (POTW) COMPLIANCE.  IT IS BELIEVED THAT SUCH CONDITIONS CAN BE MET THROUGH EMPLOYMENT OF INITIAL
ORGANIC CONTAMINANT REMOVAL AND FILTRATION STEPS.

CONSTRUCTION TIME FOR THIS ALTERNATIVE IS ESTIMATED AT 18-20 MONTHS. CAPITAL COSTS ARE PLACED AT $3,140,000,
WITH A PRESENT WORTH OF $8,840,000.

ALTERNATIVE 5 - SLURRY WALL, EXTRACTION, ORGANIC CONTAMINANT REMOVAL, ADSORPTION, POTW DISCHARGE

THIS ALTERNATIVE COMBINES FEATURES OF ALTERNATIVES 3 AND 4.  VIA SLURRY WALL CONSTRUCTION AND EMPLOYMENT OF
EXTRACTION WELLS, APPROXIMATELY 150 GPM OF WATER WOULD BE DISCHARGED INTO THE POTW SYSTEM AFTER INITIAL
TREATMENT FOR ORGANIC CONTAMINANT REMOVAL AND ADSORPTION.  CONSTRUCTION TIME FOR THIS ALTERNATIVE IS
ESTIMATED AT 19-21 MONTHS.  CAPITAL COSTS ARE PLACED AT $3,600,000, WITH A PRESENT WORTH OF $7,380,000

ALTERNATIVE 6 - TRENCH INTERCEPTOR, STREAM DISCHARGE.

THIS PROPOSAL CONSIDERS THE INSTALLATION OF A FRENCH DRAIN SYSTEM OF ABOUT 1000 FEET IN LENGTH PLACED ON THE
WEST BANK OF THE LITTLE BEAR CREEK SYSTEM.  TRENCH BACKFILL PERMEABILITY WOULD BE ON THE ORDER OF 1 X 10-1
FT/SEC, WHICH WOULD ALLOW SOME 450 GPM OF GROUNDWATER TO ENTER THE TRENCH.  SLOPING WOULD BE FROM NORTH TO
SOUTH, SUCH THAT WATER COLLECTED WOULD DRAIN TO A WET WELL EQUIPPED WITH A SUBMERSIBLE PUMP. AS ADVOCATED BY
ONE OF THE SITE PRPS, SUCH FLOW WOULD THEN BE ROUTED INTO THE MUSKEGON COUNTY POTW.  THIS ALTERNATIVE AS
ORIGINALLY PROPOSED DID NOT HAVE A PROVISION FOR PRETREATMENT.  AS ORIGINALLY PROPOSED BY THE PRP, THIS
ALTERNATIVE WOULD NOT HAVE MET ARARS, AND WOULD HAVE COST APPROXIMATELY $1,000,000.  IN ORDER TO GIVE THIS
CONCEPT FULL REVIEW, THE AGENCY ASSUMED A TREATMENT SYSTEM AS NOTED IN ALTERNATIVE 2. CAPITAL COSTS THEN ARE
PLACED AT $5,500,000, WITH A PRESENT NET WORTH OF $12,200,000.  TIME FOR INSTALLATION IS PLACED AT 19-21
MONTHS.

SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

IT IS NOW APPROPRIATE TO DISCUSS SOME OF THE RELATIVE STRENGTHS AND WEAKNESSES OF THE ALTERNATIVES GIVEN
ABOVE.  LATER, EACH OF THE ALTERNATIVES WILL BE REVIEWED AS TO HOW WELL THEY COMPARE TO THE CRITERIA OF
OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT, COMPLIANCE WITH ARARS, LONG-TERM EFFECTIVENESS AND
PERMANENCE, REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT, SHORT-TERM EFFECTIVENESS,
IMPLEMENTABILITY, COST, STATE ACCEPTANCE, AND COMMUNITY ACCEPTANCE.

IT SHOULD BE NOTED THAT OF THE CRITERIA LISTED ABOVE, OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT
AND COMPLIANCE WITH ARARS ARE CONSIDERED AS THRESHOLD.  IF AN ALTERNATIVE FAILS TO MEET THESE TWO CRITERIA,
IT WILL NOT BE CONSIDERED FURTHER.  THE OTHER CRITERIA WILL BE USED TO EVALUATE FURTHER THOSE ALTERNATIVES
THAT ARE PROTECTIVE AND ARE IN COMPLIANCE WITH ARARS.



ALTERNATIVE 1 - NO ACTION

AS WE HAVE SEEN, SIGNS WARNING OF CONTAMINATED WATER HAVE BEEN PLACED IN LITTLE BEAR CREEK.  A RISK HAS ALSO
BEEN IDENTIFIED WITH AIR INHALATION AT POINTS WITHIN THE STREAM'S VALLEY, AND A CHLOROFORM LEVEL IN LITTLE
BEAR CREEK EXCEEDED THE APPROPRIATE AMBIENT WATER CRITERION BY A FACTOR OF NEARLY TWO-FOLD.  ADDITIONALLY,
LEVELS OF BENZENE, VINYL CHLORIDE, AND 1,2-DICHLOROETHANE EXCEED DRINKING WATER CRITERIA WITHIN LITTLE BEAR
CREEK.  VINYL CHLORIDE LEVELS ALSO EXCEED BY OVER A SIXTEEN-FOLD A MICHIGAN CRITERION ON THE PRESENCE OF
TOXIC SUBSTANCES AT LEVELS WHICH ARE OR MAY BECOME INJURIOUS TO THE PUBLIC HEALTH, SAFETY, OR WELFARE.
BENZENE LEVELS IN LITTLE BEAR CREEK EXCEED US EPA AMBIENT WATER QUALITY CRITERIA FOR CARCINOGENIC PROTECTION
OF INGESTION OF WATER AND ORGANISMS BY NEARLY FORTY-FOLD.  SUCH CONDITIONS ARE NOT PROTECTIVE OF HUMAN HEALTH
AND THE ENVIRONMENT.  CONSEQUENTLY, THE NO-ACTION ALTERNATIVE IS NOT APPROPRIATE FOR THIS SITE.

ALTERNATIVE 2 - EXTRACTION, ORGANIC CONTAMINANT REMOVAL, ADSORPTION, BIOLOGICAL TREATMENT, STREAM DISCHARGE
THIS ALTERNATIVE UTILIZES A GROUND WATER PUMPING AND TREATMENT SCENARIO, AND THEN DISCHARGE INTO LITTLE BEAR
CREEK FOR INTERCEPTION OF THE CONTAMINANT PLUME.

BACK IN THE DAYS OF OTT CHEMICAL OPERATION, PURGE WELLS AND SOME WATER SUPPLY WELLS HAD TO BE ABANDONED (OR
SUFFERED GREATLY CURTAILED PUMPING CAPACITY) DUE TO FOULING.  SUCH FOULING MAY HAVE BEEN CAUSED BY THE
POLLUTANTS IN THE GROUNDWATER.  HOWEVER, IT IS NOW FELT THAT ESTABLISHING A REGULARLY - SCHEDULED PROGRAM OF
WELL MAINTENANCE AND DOWNTIME WOULD HELP TO AVOID SUCH PROBLEMS.  THE EXTRACTION WELLS ENVISIONED BY THIS
ALTERNATIVE WOULD PRESUMABLY BE OF 8 INCH TO 10 INCH DIAMETER.

MOREOVER, IF A WELL WAS INOPERABLE DURING MAINTENANCE, THE REMAINING WELLS COULD BE PUMPED AT HIGHER RATES TO
TRY TO EXTEND THEIR ZONES OF COVERAGE.

ALTERNATIVE 3 - SLURRY WALL, EXTRACTION, ORGANIC CONTAMINANT REMOVAL, ADSORPTION, BIOLOGICAL TREATMENT,
STREAM DISCHARGE FROM STRICTLY ENGINEERING TERMS, THIS ALTERNATIVE HAS CERTAIN ADVANTAGES OVER ALTERNATIVE 2. 
ALTHOUGH INITIAL CAPITAL COST IS SLIGHTLY HIGHER, VOLUME OF WATER TO BE TREATED IS SUBSTANTIALLY REDUCED. 
THIS RESULTS IN LOWER MAINTENANCE COSTS THROUGH REDUCED POWER DEMANDS AND DOSAGE REQUIREMENTS.  SOLID WASTE
HANDLING COSTS WOULD ALSO BE LOWER, DUE TO REDUCED SPENT CARBON AND SLUDGE GENERATION.

HOWEVER, ALTERNATIVE 3 ALSO HAS DRAWBACKS.  IN ARRANGING ACCESS, IT IS EASIER TO SECURE A FEW WELL
INSTALLATION POINTS AS OPPOSED TO A CONTINUOUS STRIP OF LAND SOME 1000 FEET LONG.  MOREOVER, MOST OF THIS
STRIP OF LAND WOULD BE BEHIND RESIDENTIAL PROPERLY ALONG CENTRAL ROAD.  POSSIBLE AIR EMISSIONS MAY BE CREATED
IN EXCAVATING FOR THE SLURRY WALL. GIVEN THAT ONE WOULD BE WORKING IN A ZONE OF CONTAMINATED SOILS AND
GROUNDWATER, ONE SHOULD CONSIDER THE POSSIBLE EFFECTS ON NEARBY RESIDENTS AS WELL AS WORKERS.  AIR EMISSIONS
FROM WELL BOREHOLES WOULD APPEAR TO POSE MUCH LESS OF A PROBLEM TO RESIDENTS.

ALSO, THE SLURRY WALL INTEGRITY ONCE IN PLACE, MAY HAVE SOME CAUSE FOR CONCERN.  GIVEN THE COMPLEX NATURE OF
THE OVERALL CONTAMINANT BLEND IN THE GROUNDWATER, THE MATERIALS IN THE GROUNDWATER COULD POSE SOME
POSSIBILITY OF ATTACK OR BREAKTHROUGH OF THE SLURRY WALL.

ALTERNATIVES 4 AND 5 - EXTRACTION (OR) SLURRY WALL AND EXTRACTION, ORGANIC CONTAMINANT REMOVAL, ADSORPTION,
POTW DISCHARGE.

COMPARED TO ALTERNATIVES 2 AND 3, BOTH OF THESE ALTERNATIVES OFFER SIGNIFICANT CAPITAL COST SAVINGS, SINCE IT
IS ASSUMED THAT BIOLOGICAL TREATMENT CAN BE PROVIDED BY THE POTW AND NOT BUILT IN TO THE ALTERNATIVE.

HOWEVER, ALTERNATIVES 4 AND 5 BOTH POSE DRAWBACKS AS WELL.  AS RI FIELDWORK WAS PROCEEDING IN 1988, LOCAL
NEWSPAPERS CARRIED ACCOUNTS OF BY-PASSING OF THE MUSKEGON COUNTY POTW.  MOREOVER, IT IS PROPOSED THAT THIS
POTW UNDERGO A LARGE EXPANSION OF NEARLY 10 MGD.  HOWEVER, THE MUSKEGON COUNTY WASTEWATER DIVISION IS NOT
RECEPTIVE TO DEDICATING ANY OF THIS PLANNED EXPANSION TO ACCEPT FLOWS FROM THE OTT/STORY/CORDOVA SITE. 
INSTEAD, SEPARATE FINANCIAL COMMITMENT FOR ADDITIONAL CAPACITY MAY BE REQUIRED BEFORE THIS REMEDY CAN BE
IMPLEMENTED.

ALTERNATIVE 6 - TRENCH/FRENCH DRAIN, STREAM DISCHARGE

AS INITIALLY PROPOSED TO US EPA BY THE PRP, THIS ALTERNATIVE WOULD NOT HAVE MET ARARS BECAUSE IT HAD NO
PROVISION FOR TREATMENT OF WATER COLLECTED.  IN TERMS OF IMPLEMENTABILITY, THIS ALTERNATIVE POSES ACCESS
PROBLEMS AS NOTED IN THE ALTERNATIVE 3 DISCUSSION ABOVE.  EXTENSIVE EXCAVATION IN SOILS IN WHICH THE
GROUNDWATER IS HIGHLY CONTAMINATED MAY POSE AN AIR EMISSIONS PROBLEM FOR NEARBY RESIDENTS.  IF EXCAVATED
SOILS ARE HIGHLY CONTAMINATED A CONSIDERABLE SOLID WASTE MANAGEMENT ISSUE IS POSED.



MAINTENANCE OF THE TRENCH SO AS TO PROMOTE CONTINUED HIGH RATES OF INFILTRATION OVER TIME ARE NOT EXPLORED BY
THE STATED ALTERNATIVE.  IT CAN BE THEORIZED THAT BIOLOGICAL FOULING OF THE TRENCH MAY BE POSSIBLE. IF SO,
THE RATE OF INFILTRATION INTO THE TRENCH WOULD BE REDUCED.  IF INFILTRATION RATES WERE REDUCED SUFFICIENTLY,
THE TRENCH WOULD NOT SERVE AS AN EFFECTIVE MEANS OF INTERCEPTING CONTAMINATED GROUNDWATER, AND POLLUTION OF
LITTLE BEAR CREEK WOULD RESUME.  FURTHERMORE, UNDERDRAIN INSTALLATION WOULD RESULT IN BYPASS OF A PORTION OF
THE EXISTING STREAM BED, RESULTING IN POSSIBLE GREATER DISTURBANCE TO NATURAL HABITAT.

APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS FOR THE OTT/STORY/CORDOVA SITE

CERCLA SECTION 121 REQUIRES THAT REMEDIAL ACTIONS COMPLY WITH THE REQUIREMENTS OF ALL FEDERAL AND DULY
ESTABLISHED STATE ENVIRONMENTAL REGULATIONS.  THOSE PERTINENT REGULATIONS ARE REFERRED TO AS APPLICABLE OR
RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS).

APPLICABLE REQUIREMENTS MEAN THOSE CLEANUP STANDARDS, STANDARDS OF CONTROL, AND OTHER SUBSTANTIVE
ENVIRONMENTAL PROTECTION STANDARDS, REQUIREMENTS, CRITERIA, OR LIMITATIONS PROMULGATED UNDER FEDERAL AND
STATE LAW THAT SPECIFICALLY ADDRESS A HAZARDOUS SUBSTANCE, POLLUTANT, CONTAMINANT, REMEDIAL ACTION, LOCATION,
OR OTHER CIRCUMSTANCES AT A CERCLA SITE.  APPLICABLE REQUIREMENTS ARE SPECIFIC TO THE CONDITIONS PRESENT ON
THE SITE FOR WHICH ALL OF THE JURISDICTIONAL PREREQUISITES OF THE LAW ARE SATISFIED.

RELEVANT AND APPROPRIATE REQUIREMENTS ARE THOSE CLEANUP STANDARDS PROMULGATED UNDER FEDERAL AND STATE
REGULATION, THAT, WHILE NOT "APPLICABLE", ADDRESS PROBLEMS OR SITUATIONS SUFFICIENTLY SIMILAR TO THOSE
ENCOUNTERED AT THE CERCLA SITE THAT THEIR USE IS WELL SUITED TO THE PARTICULAR SITE.  A REQUIREMENT THAT IS
JUDGED TO BE RELEVANT AND APPROPRIATE RECEIVES THE SAME DEGREE OF COMPLIANCE AS IF IT WERE APPLICABLE.

   TO-BE-CONSIDERED (TBC) MATERIALS ARE NON-PROMULGATED ADVISORIES OR GUIDANCE ISSUED BY FEDERAL OR STATE
GOVERNMENT THAT ARE NOT LEGALLY BINDING AND DO NOT HAVE THE STATUS OF ARARS.  HOWEVER, IN MANY CIRCUMSTANCES
TBCS WILL BE CONSIDERED ALONG WITH ARARS AS PART OF THE SITE RISK ASSESSMENT AND MAY BE USED IN DETERMINING
THE NECESSARY LEVEL OF CLEANUP FOR PROTECTION OF HUMAN HEALTH FOR THE ENVIRONMENT.

ARARS APPLY TO ACTIONS OR CONDITIONS LOCATED ONSITE AND OFFSITE.  ONSITE ACTIONS IMPLEMENTED UNDER CERCLA ARE
EXEMPTED FROM HAVING TO MEET ADMINISTRATIVE REQUIREMENTS OF FEDERAL AND STATE REGULATIONS SUCH AS PERMITS AS
LONG AS THE SUBSTANTIVE REQUIREMENTS OF THE ARARS ARE MET. OFFSITE ACTIONS ARE SUBJECT TO THE FULL
REQUIREMENTS OF THE APPLICABLE STANDARDS OR REGULATIONS, INCLUDING ALL ADMINISTRATIVE AND PROCEDURAL
REQUIREMENTS.

CHEMICAL-SPECIFIC ARARS

CHEMICAL-SPECIFIC ARARS INCLUDE THOSE LAWS AND REGULATIONS GOVERNING THE RELEASE OF MATERIALS POSSESSING
CERTAIN CHEMICAL OR PHYSICAL CHARACTERISTICS, OR CONTAINING SPECIFIED CHEMICAL COMPOUNDS.  THESE REQUIREMENTS
GENERALLY SET HEALTH OR RISK-BASED CONCENTRATION LIMITS OR DISCHARGE LIMITATIONS IN VARIOUS ENVIRONMENTAL
MEDIA FOR SPECIFIC HAZARDOUS SUBSTANCES.  EXAMPLES INCLUDE DRINKING WATER STANDARDS, AND AMBIENT AIR QUALITY
STANDARDS.

LOCATION-SPECIFIC ARARS

LOCATION-SPECIFIC ARARS ARE DESIGN REQUIREMENTS OR ACTIVITY RESTRICTIONS BASED ON THE GEOGRAPHICAL OR
PHYSICAL POSITION OF THE SITE AND ITS SURROUNDING AREA.  EXAMPLES INCLUDE AREAS IN A FLOOD PLAIN, A WETLAND,
OR A HISTORIC SITE.

ACTION-SPECIFIC ARARS

ACTION-SPECIFIC ARARS ARE TECHNOLOGY-BASED AND ESTABLISH PERFORMANCE, DESIGN, OR OTHER SIMILAR
ACTION-SPECIFIC CONTROLS OR REGULATIONS ON ACTIVITIES RELATED TO THE MANAGEMENT OF HAZARDOUS SUBSTANCES OR
POLLUTANTS.  AN EXAMPLE INCLUDES RCRA INCINERATION REGULATIONS.

COMPARATIVE ANALYSIS OF ALTERNATIVES

CRITERION:
1.  OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

ALTERNATIVE 1

AS WE HAVE SEEN, SIGNS WARNING OF CONTAMINATED WATER HAVE BEEN PLACED IN LITTLE BEAR CREEK.  A RISK HAS ALSO



BEEN IDENTIFIED WITH AIR INHALATION AT POINTS WITHIN THE STREAM'S VALLEY, AND A CHLOROFORM LEVEL IN LITTLE
BEAR CREEK EXCEEDED THE APPROPRIATE AMBIENT WATER CRITERION BY A FACTOR OF NEARLY TWO-FOLD.  ADDITIONALLY,
LEVELS OF BENZENE, VINYL CHLORIDE, AND 1,2-DICHLOROETHANE EXCEED DRINKING WATER CRITERIA WITHIN LITTLE BEAR
CREEK.  VINYL CHLORIDE LEVELS ALSO EXCEED BY OVER A SIXTEEN-FOLD A MICHIGAN CRITERION ON THE PRESENCE OF
TOXIC SUBSTANCES AT LEVELS WHICH ARE OR MAY BECOME INJURIOUS TO THE PUBLIC HEALTH, SAFETY, OR WELFARE. 
BENZENE LEVELS IN LITTLE BEAR CREEK EXCEED US EPA AMBIENT WATER QUALITY CRITERIA FOR CARCINOGENIC PROTECTION
OF INGESTION OF WATER AND ORGANISMS BY NEARLY FORTY-FOLD.  SUCH CONDITIONS ARE NOT PROTECTIVE OF HUMAN HEALTH
AND THE ENVIRONMENT.  CONSEQUENTLY, THE NO-ACTION ALTERNATIVE IS NOT APPROPRIATE FOR THIS SITE.

ALTERNATIVE 2

GROUNDWATER EXTRACTION, ORGANICS PRETREATMENT, FILTRATION, BIOLOGICAL TREATMENT, STREAM DISCHARGE

THIS ALTERNATIVE WILL PREVENT CONTAMINATED DISCHARGE FROM ENTERING THE LITTLE BEAR CREEK SYSTEM TO THE EXTENT
NECESSARY TO ADEQUATELY PROTECT HUMAN HEALTH AND THE ENVIRONMENT.

ALTERNATIVE 3

(SLURRY WALL WITH GROUNDWATER EXTRACTION, FILTRATION, BIOLOGICAL TREATMENT, STREAM DISCHARGE)

THIS ALTERNATIVE WILL PREVENT CONTAMINATED GROUNDWATER DISCHARGE FROM ENTERING THE LITTLE BEAR CREEK SYSTEM
TO THE EXTENT NECESSARY TO ADEQUATELY PROTECT HUMAN HEALTH AND THE ENVIRONMENT.

ALTERNATIVE 4

GROUNDWATER EXTRACTION, ORGANICS PRETREATMENT, FILTRATION, POTW DISCHARGE

THIS ALTERNATIVE WILL PREVENT CONTAMINATED GROUNDWATER DISCHARGE FROM ENTERING THE LITTLE BEAR CREEK SYSTEM
TO THE EXTENT NECESSARY TO ADEQUATELY PROTECT HUMAN HEALTH AND THE ENVIRONMENT.

ALTERNATIVE 5

SLURRY WALL WITH GROUNDWATER EXTRACTION, ORGANICS PRETREATMENT, FILTRATION, POTW

THIS ALTERNATIVE WILL PREVENT CONTAMINATED GROUNDWATER DISCHARGE FROM ENTERING THE LITTLE BEAR CREEK SYSTEM
TO THE EXTENT NECESSARY TO ADEQUATELY PROTECT HUMAN AND THE ENVIRONMENT.

ALTERNATIVE 6

TRENCH INTERCEPT, NO TREATMENT, POTW DISCHARGE

THIS ALTERNATIVE WILL PREVENT CONTAMINATED GROUNDWATER DISCHARGE FROM ENTERING THE LITTLE BEAR CREEK SYSTEM
TO THE EXTENT NECESSARY TO ADEQUATELY PROTECT HUMAN HEALTH AND THE ENVIRONMENT. 

2.  COMPLIANCE WITH ARARS

ALTERNATIVE 1

ALTERNATIVE 1 WILL NOT COMPLY WITH FEDERAL/STATE ARARS.

ALTERNATIVE 2

THIS ALTERNATIVE COMPLIES WITH FEDERAL/STATE ARARS.

ALTERNATIVE 3

THIS ALTERNATIVE COMPLIES WITH FEDERAL/STATE ARARS.

ALTERNATIVE 4

THIS ALTERNATIVE COMPLIES WITH FEDERAL/STATE ARARS, IF NO BYPASS CONDITION OCCURS.

ALTERNATIVE 5



THIS ALTERNATIVE COMPLIES WITH FEDERAL/STATE ARARS, IF NO BYPASS CONDITION OCCURS.

ALTERNATIVE 6

ALTERNATIVE 6 DOES NOT COMPLY WITH FEDERAL/STATE TREATMENT ARARS AS ORIGINALLY PROPOSED.  FOR COMPARISON
PURPOSES, US EPA ASSUMED TREATMENT WAS PERFORMED.  ALTERNATIVE 6 MAY NOT MEET REQUIREMENT FOR PROTECTION OF
WETLANDS AND FLOODPLAINS.

3. LONG-TERM EFFECTIVENESS AND PERMANENCE

ALTERNATIVE 1

TAKING NO ACTION WILL RESULT IN SIGNIFICANT RISK REMAINING FROM CONTAMINATED GROUNDWATER ENTERING THE STREAM
AND POSING PROBLEMS OF SURFACE WATER CONTACT AND AIR INHALATION.

ALTERNATIVE 2

IT IS EXPECTED THAT SEVERAL YEARS OF GROUNDWATER EXTRACTION AND TREATMENT MAY LEAVE RESIDUAL CONTAMINATION IN
GROUNDWATER.  DEALING WITH SUCH RESIDUALS WILL BE AN OBJECTIVE OF THE FULL SITE FEASIBILITY STUDY.

ALTERNATIVE 3

SAME AS ALTERNATIVE 2, HOWEVER, THE COMPLEX NATURE OF THE GROUNDWATER CONTAMINANTS MAY POSE A LONG-TERM
THREAT TO IMPERMEABLE NATURE OF SLURRY WALL.

ALTERNATIVE 4

SAME AS ALTERNATIVE 2; HOWEVER, POTENTIAL FOR POTW BYPASS EXISTS.

ALTERNATIVE 5

SAME AS ALTERNATIVE 3; HOWEVER, POTENTIAL FOR POTW BYPASS EXISTS.

ALTERNATIVE 6

SAME AS ALTERNATIVE 2, BUT POTENTIAL LOSS OF UNDERDRAIN PERMEABILITY DUE TO BIOLOGICAL GROWTHS OVER TIME AND
LACK OF CONTAINMENT OF CONTAMINATED GROUNDWATER EXISTS.  GREATER DISRUPTION OF HABITAT IN STREAM FLOODPLAIN
IS ALSO POSSIBLE.

MAINTENANCE OF THE TRENCH SO AS TO PROMOTE CONTINUED HIGH RATES OF INFILTRATION OVER TIME ARE NOT EXPLORED BY
THE STATED ALTERNATIVE.  IT CAN BE THEORIZED THAT BIOLOGICAL FOULING OF THE TRENCH MAY BE POSSIBLE. IF SO,
THE RATE OF INFILTRATION INTO THE TRENCH WILL BE REDUCED.  IF INFILTRATION RATES WERE REDUCED SUFFICIENTLY,
THE TRENCH WOULD NOT SERVE AS AN EFFECTIVE MEANS OF INTERCEPTING CONTAMINATED GROUNDWATER, AND POLLUTION OF
LITTLE BEAR CREEK WOULD RESUME.

4. REDUCTION OF TOXICITY, MOBILITY OR VOLUME THROUGH TREATMENT

ALTERNATIVE 1

NO HAZARDOUS MATERIALS WOULD BE TREATED.

ALTERNATIVE 2

APPROXIMATELY 210 MILLION GALLONS PER YEAR OF CONTAMINATED GROUNDWATER WOULD BE EXTRACTED AND TREATED, AND UP
TO 165,000 POUNDS OF TOTAL ORGANIC CONTAMINANTS WOULD BE REMOVED FROM GROUNDWATER OVER A YEAR'S TIME. 
APPROXIMATELY 400-500 TONS PER YEAR OF RESIDUAL SOLIDS FROM FILTRATION/WASTEWATER TREATMENT MAY BE CREATED.

ALTERNATIVE 3

APPROXIMATELY 79 MILLION GALLONS PER YEAR OF CONTAMINATED GROUNDWATER WOULD BE EXTRACTED AND TREATED, AND UP
TO 80,000 POUNDS OF TOTAL ORGANIC CONTAMINANTS WOULD BE REMOVED FROM GROUNDWATER OVER A YEAR'S TIME.  SOME
200-300 TONS PER YEAR OF RESIDUAL SOLIDS FROM FILTRATION/WASTEWATER TREATMENT MAY BE CREATED.



ALTERNATIVE 4

SAME AS ALTERNATIVE 2, ABOVE.

ALTERNATIVE 5

SAME AS ALTERNATIVE 3, ABOVE.

ALTERNATIVE 6

APPROXIMATELY 210 MILLION GALLONS OF GROUNDWATER WOULD BE EXTRACTED AND TREATED PER YEAR.

5.  SHORT-TERM EFFECTIVENESS

ALTERNATIVE 1

IF NO ACTION IS TAKEN, SIGNIFICANT RISK WILL REMAIN FROM CONTAMINATED GROUNDWATER ENTERING THE STREAM AND
POSING PROBLEMS OF SURFACE WATER DEGRADATION, RESOURCE IMPAIRMENT, AND AIR INHALATION.

ALTERNATIVE 2

ALTERNATIVE 2 WOULD TAKE ABOUT 18-20 MONTHS FOR INSTALLATION COMPLETION. CONSTRUCTION IS EXPECTED TO RESULT
IN SOME MINIMAL DISTURBANCE TO THE COMMUNITY.  A PROGRAM OF HEALTH AND SAFETY TRAINING AND USAGE OF
PROTECTIVE GEAR IS EXPECTED FOR WORKERS.  ENVIRONMENTAL IMPACTS ARE EXPECTED TO BE SLIGHT; DUST CONTROL
MEASURES WOULD LIKELY BE NECESSARY, CONTAMINATED SOIL CUTTINGS WOULD BE DISPOSED ACCORDING TO RCRA.
GROUNDWATER EXTRACTION MAY RESULT IN REDUCED STREAM FLOW, NOTABLY IN THE UNNAMED TRIBUTARY.

ALTERNATIVE 3

ALTERNATIVE 3 WOULD TAKE ABOUT 19-21 MONTHS FOR INSTALLATION COMPLETION. USAGE OF A SLURRY WALL WILL INCREASE
DISTURBANCE TO THE COMMUNITY DUE TO INCREASED VOLATILE AIR EMISSIONS DURING EXCAVATION.  TEMPORARY
RESIDENTIAL RELOCATION MAY BE REQUIRED.  MORE DISTURBANCE TO VEGETATION POTENTIAL HABITAT IS LIKELY DUE TO
SLURRY WALL EXCAVATION.  SUCH EXCAVATION WOULD ALSO PRESENT FURTHER HEALTH/SAFETY FACTORS FOR WHICH WORKERS
MUST BE MADE AWARE.  ON THE OTHER HAND, EMPLOYMENT OF A SLURRY WALL COULD LIKELY REDUCE SLUDGES CREATED BY
WASTEWATER TREATMENT.  HOWEVER, ALTERNATIVE 3 ALSO HAS DRAWBACKS.  IN ARRANGING ACCESS, IT IS EASIER TO
SECURE A FEW WELL INSTALLATION POINTS AS OPPOSED TO A CONTINUOUS STRIP OF LAND SOME 1000 FEET LONG. 
MOREOVER, MOST OF THIS STRIP OF LAND WOULD BE BEHIND RESIDENTIAL PROPERLY ALONG CENTRAL ROAD. POSSIBLE AIR
EMISSIONS MAY BE CREATED IN EXCAVATING FOR THE SLURRY WALL. GIVEN THAT ONE WOULD BE WORKING IN A ZONE OF
CONTAMINATED SOILS AND GROUNDWATER, ONE SHOULD CONSIDER THE POSSIBLE EFFECTS ON NEARBY RESIDENTS AS WELL AS
WORKERS.  AIR EMISSIONS FROM WELL BOREHOLES WOULD APPEAR TO POSE LESS OF A PROBLEM TO RESIDENTS.

ALTERNATIVE 4

ALTERNATIVE 4 WOULD TAKE ABOUT 16-18 MONTHS FOR INSTALLATION COMPLETION. OTHER SHORT-TERM EFFECTIVENESS
FEATURES ARE AS IN ALTERNATIVE 2, ABOVE. 

ALTERNATIVE 5

ALTERNATIVE 5 WOULD TAKE ABOUT 18-20 MONTHS FOR INSTALLATION COMPLETION. OTHER SHORT-TERM EFFECTIVENESS
FEATURES ARE AS IN ALTERNATIVE 3, ABOVE.

ALTERNATIVE 6

SAME AS ALTERNATIVE 3, BUT HABITAT DISTURBANCE WOULD BE MORE PRONOUNCED AND NO REDUCTION IN RESIDUALS
GENERATED WOULD OCCUR.

6. IMPLEMENTABILITY

ALTERNATIVE 1

NOT APPLICABLE TO A NO-ACTION ALTERNATIVE

ALTERNATIVE 2



HE GROUNDWATER EXTRACTION AND TREATMENT FACILITIES ARE READILY CONSTRUCTED.  WHILE PILOT TESTING IS LIKELY
NEEDED TO YIELD BEST PERFORMANCE, IMPLEMENTATION OF THIS ALTERNATIVE WOULD NOT MAKE ANY FUTURE REMEDIAL
ACTIONS SIGNIFICANTLY MORE DIFFICULT TO UNDERTAKE.  MONITORING EFFECTIVENESS CAN BE DONE THROUGH GROUNDWATER
- SURFACE WATER SAMPLING AND ANALYSIS; BIOLOGICAL MONITORING MAY BE NEEDED TO HELP JUDGE PERFORMANCE AND
STREAM RECOVERY.  ONE TYPE OF PRETREATMENT FOR ORGANICS THAT COULD BE UTILIZED IS SOMEWHAT INNOVATIVE; (I.E.
ULTRAVIOLET OXIDATION) ALL OTHER TECHNOLOGIES ENVISIONED ARE CONVENTIONAL.  THIS WILL REQUIRE ACCESS
ARRANGEMENTS FOR PIPING, AS WILL ALL OTHER ALTERNATIVES EXCEPT ALTERNATIVE 1.

BACK IN THE DAYS OF OTT CHEMICAL OPERATION, SOME WATER SUPPLY AND PURGE WELLS HAD TO BE ABANDONED OR 
SUFFERED GREATLY CURTAILED PUMPING CAPACITY DUE TO FOULING.  SUCH FOULING MAY HAVE BEEN CAUSED BY THE
POLLUTANTS IN THE GROUNDWATER.  HOWEVER, ESTABLISHING A REGULARLY - SCHEDULED PROGRAM OF WELL MAINTENANCE AND
DOWNTIME WOULD HELP TO AVOID SUCH PROBLEMS. THE EXTRACTION WELLS ENVISIONED BY THIS ALTERNATIVE WOULD
PRESUMABLY BE OF 8 INCH 10 INCH DIAMETER.

MOREOVER, IF A WELL BECAME INOPERABLE DURING MAINTENANCE, THE REMAINING WELLS COULD BE PUMPED HARDER TO TRY
TO EXTEND THEIR ZONES OF COVERAGE.

ALTERNATIVE 3

ALTERNATIVE 3 PRESENTS MUCH THE SAME COMPONENTS OF IMPLEMENTABILITY AS ALTERNATIVE 2.  HOWEVER, USAGE OF A
SLURRY WALL WOULD POSE A MORE DIFFICULT CONSTRUCTION TASK THAN ALTERNATIVE 2, AND ARRANGING ACCESS FOR A 1000
FEET CONTINUOUS STRIP OF LAND WOULD BE MORE DIFFICULT.

ALSO, SLURRY WALL INTEGRITY, ONCE IN PLACE, BECOMES AN ISSUE.  GIVEN THE COMPLEX NATURE OF THE OVERALL
CONTAMINANT BLEND IN THE GROUNDWATER, THE MATERIALS IN THE GROUNDWATER COULD POSE SOME POSSIBILITY OF  ATTACK
OR BREAKTHROUGH OF THE SLURRY WALL.

ALTERNATIVE 4

ALTERNATIVE 4 PRESENTS MUCH THE SAME COMPONENTS OF IMPLEMENTABILITY AS ALTERNATIVE 2.  HOWEVER, PHYSICAL
CHECKING OF PIPELINE INTEGRITY WOULD NEED TO BE ENHANCED.  ALSO, INSTITUTIONAL CONSIDERATIONS MAY PLAY A ROLE
IN IMPLEMENTABILITY.  NEGOTIATION OVER CAPITAL SHARE WITH THE POTW WOULD PROVE NECESSARY.

HOWEVER, ALTERNATIVES 4 AND 5 BOTH POSE DRAWBACKS AS WELL.  AS RI FIELDWORK WAS PROCEEDING IN 1988, LOCAL
NEWSPAPERS CARRIED ACCOUNTS OF BY-PASSING OF THE MUSKEGON COUNTY POTW.  MOREOVER, IT IS PROPOSED THAT THIS
POTW UNDERGO A LARGE EXPANSION OF NEARLY 10 MGD.  HOWEVER, THE  MUSKEGON COUNTY WASTEWATER DIVISION IS NOT
RECEPTIVE TO DEDICATING ANY OF THIS PLANNED EXPANSION TO ACCEPT FLOWS FROM THE OTT/STORY/CORDOVA SITE. 
INSTEAD, SEPARATE FINANCIAL COMMITMENT FOR ADDITIONAL CAPACITY MAY BE REQUIRED BEFORE THIS REMEDY CAN BE
IMPLEMENTED.

ALTERNATIVE 5

ALTERNATIVE 5 PRESENTS MUCH THE SOME COMPONENT OF IMPLEMENTABILITY AS ALTERNATIVE 3 AND 4 COMBINED.

ALTERNATIVE 6

SAME AS ALTERNATIVE 3; HOWEVER THE NEED TO PROVIDE FOR TRENCH DEWATERING DURING CONSTRUCTION ADDS A FURTHER
FACTOR.

7.  COST

(NOTE - COST ESTIMATES ARE ORDER-OF-MAGNITUDE LEVEL WITH AN EXPECTED ACCURACY OF PLUS 50 PERCENT TO MINUS 30
PERCENT.  ALL ESTIMATES AND PRESENT WORTH CALCULATIONS ARE ROUNDED TO NO MORE THAN THREE SIGNIFICANT
FIGURES.)

ALTERNATIVE 1

CAPITAL COSTS                 $0
OPERATION/MAINTENANCE         $0
(OVER 5 YEARS)
TOTAL PRESENT WORTH           $0

ALTERNATIVE 2



CAPITAL COSTS                 $ 5,030,000
OPERATION/MAINTENANCE         $ 7,000,000
TOTAL PRESENT WORTH           $11,700,000

ALTERNATIVE 3

CAPITAL COSTS                 $5,620,000
OPERATION/MAINTENANCE         $4,090,000
TOTAL PRESENT WORTH           $9,500,000

ALTERNATIVE 4

CAPITAL COSTS            $3,140,000
OPERATION/MAINTENANCE    $2,082,000
TOTAL PRESENT WORTH      $8,840,000

ALTERNATIVE 5

CAPITAL COSTS            $3,600,000
OPERATION/MAINTENANCE    $3,750,000
TOTAL PRESENT WORTH      $7,380,000

ALTERNATIVE 6

CAPITAL COSTS            $ 5,500,000
OPERATION/MAINTENANCE    $ 7,700,000
TOTAL PRESENT WORTH      $12,200,000

STATE ACCEPTANCE AND COMMUNITY ACCEPTANCE

THE MDNR HAS EXPRESSED CONCERN TO US EPA OVER THE "SEVERE SURFACE WATER DEGRADATION" IN LITTLE BEAR CREEK
"BELOW THE POINT WHERE THE CONTAMINATED GROUNDWATER ENTERS THE STREAM."  MDNR HAS URGED US EPA TO ACT "AS
QUICKLY AS POSSIBLE" TO STOP THE CONTAMINATION FROM THIS SITE FROM ENTERING THE LITTLE BEAR CREEK SYSTEM.  TO
THE BEST OF US EPA'S KNOWLEDGE AND BELIEF, MICHIGAN FAVORS ALTERNATIVE 2.  AT THE AUGUST 16, 1989 PUBLIC
MEETING, NO AREA RESIDENT EXPRESSED DISAPPROVAL OF ACTION TO CONTROL SURFACE WATER CONTAMINATION.  SEVERAL
RESIDENTS COMMENTED THAT US EPA SHOULD MOVE AGGRESSIVELY NOT ONLY ON THIS ASPECT, BUT ALSO ON THE ISSUE OF
REMEDIATION OF CONTAMINATED SOILS.

THESE CRITERIA WILL BE CONSIDERED IN MORE DETAIL IN THE RESPONSIVENESS SUMMARY COMMENTARY OF THIS REPORT. 

#SR
9.  THE SELECTED REMEDY

BASED UPON CONSIDERATION OF THE REQUIREMENTS OF CERCLA, THE DETAILED EVALUATION OF THE ALTERNATIVES, AND
PUBLIC COMMENTS, BOTH EPA AND THE STATE OF MICHIGAN HAVE DETERMINED THAT ALTERNATIVE 2 (GROUNDWATER
EXTRACTION, ORGANICS REMOVAL, FILTRATION, BIOLOGICAL TREATMENT, STREAM DISCHARGE) IS THE MOST APPROPRIATE
REMEDY (FIRST OPERABLE UNIT) FOR THE OTT/STORY/CORDOVA SITE IN NORTH MUSKEGON, MICHIGAN.

A SERIES OF EXTRACTION WELLS IN THE VICINITY OF LITTLE BEAR CREEK AND ITS UNNAMED TRIBUTARY WILL INTERCEPT
APPROXIMATELY FOUR HUNDRED GALLONS PER MINUTE OF CONTAMINATED GROUNDWATER FROM ENTERING THESE SURFACE WATER
BODIES PRIOR TO TREATMENT.  CONTAMINANTS IN THE GROUNDWATER WILL BE ADDRESSED THROUGH FIRST REMOVING ORGANICS
BY PHYSICAL - CHEMICAL MEANS, EMPLOYING FILTRATION FOR SUBSEQUENT ORGANIC CONTAMINANT, SUSPENDED SOLIDS, AND
COLOR REMOVAL, AND THEN UTILIZING BIOLOGICAL TREATMENT TO BRING ABOUT FURTHER REDUCTION IN DEGRADABLE
ORGANICS.  WATERS THUS TREATED WILL THEN BE DISCHARGED INTO LITTLE BEAR CREEK, OR THE NORTH BRANCH OF THE
MUSKEGON RIVER.  EFFLUENT QUALITY WILL BE DICTATED BY VALUES AS ESTABLISHED BY THE NPDES PROGRAM ADMINISTERED
BY THE MICHIGAN DEPARTMENT OF NATURAL RESOURCES.  AS A RESULT OF ENGINEERING UNDERTAKEN IN THE REMEDIAL
DESIGN AND CONSTRUCTION PROCESS, SOME CHANGES MAY OCCUR IN CERTAIN REMEDY ELEMENTS.

RESPONSE OBJECTIVES

THE RESPONSE OBJECTIVES FOR THIS OPERABLE UNIT ARE TO INTERCEPT AND CONTAIN CONTAMINATED GROUNDWATER WITHIN
THE UNCONFINED GROUNDWATER SYSTEM, ELIMINATE POTENTIAL SURFACE WATER AND AIR EXPOSURE ROUTES BY PREVENTING



CONTAMINATED GROUNDWATER DISCHARGE INTO LITTLE BEAR CREEK AND ITS UNNAMED TRIBUTARY, AND TO ENSURE THAT THIS
OPERABLE UNIT IS FUNDAMENTALLY COMPATIBLE WITH FUTURE REMEDIAL ACTIONS AT THE OTT/STORY/CORDOVA SITE.  IN
DETERMINING AN ACCEPTABLE STREAM EFFLUENT, THE APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENT (ARARS) OF
ENVIRONMENTAL LAWS WERE REVIEWED.  THESE VALUES ARE PRESENTED ON PAGE 41 IN THIS TEXT AS "MICHIGAN LIMITS ON
STREAM DISCHARGE".

THE INTRUSION OF CONTAMINATED GROUNDWATER INTO LITTLE BEAR CREEK AND ITS UNNAMED TRIBUTARY HAS RESULTED IN
THE DEGRADATION OF PORTIONS OF THOSE BODIES OF WATER.  UNDERTAKING THE SELECTED REMEDY WILL BRING ABOUT A
RECOVERY IN STREAM QUALITY, AND WILL ALSO REDUCE RISK ASSOCIATED WITH CONTACT WITH SURFACE WATER AND
INHALATION OF VOLATILE ORGANICS.

#SD
10. STATUTORY DETERMINATIONS PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT:

SURFACE WATER SAMPLES COLLECTED FROM LITTLE BEAR CREEK AND ITS UNNAMED TRIBUTARY WERE FOUND TO BE
CONTAMINATED WITH THE COMPOUNDS WHOSE SOURCE WAS SEEPS OF UPWELLING GROUND WATER.  SIGNS WARNING OF
CONTAMINATED WATER HAVE BEEN POSTED IN THE STREAM BED BY MUSKEGON COUNTY HEALTH DEPARTMENT UPON
RECOMMENDATION OF THE STATE OF MICHIGAN.  ENTRY OF CONTAMINATED GROUNDWATER INTO THE STREAMS ALSO PRESENTS AN
AIR INHALATION PROBLEM, DUE TO THE VOLATILE NATURE OF SEVERAL OF THE CONTAMINANTS.  RESIDENTS NEAR LITTLE
BEAR CREEK AND THE UNNAMED TRIBUTARY ARE EXPOSED TO EXCESS LIFETIME CANCER RISKS RANGING FROM 1 X 10-6 TO 1 X
10-4 FOR HIGH INHALATION EXPOSURES, AND ARE BEING DEPRIVED OF FULL USAGE OPPORTUNITY OF A WATER RESOURCE.

THE SELECTED REMEDY PROTECTS HUMAN HEALTH AND THE ENVIRONMENT THROUGH INTERCEPTION OF CONTAMINATED
GROUNDWATER IN THE VICINITY OF LITTLE BEAR CREEK AND SUBSEQUENT TREATMENT OF ORGANICS REMOVAL, FILTRATION,
AND BIOLOGICAL TREATMENT.  SUCH TREATMENT WILL ELIMINATE THE MAJOR SOURCE OF HAZARDOUS SUBSTANCE
CONTAMINATION OF THE LITTLE BEAR CREEK SYSTEM IN THE VICINITY OF THE OTT/STORY/CORDOVA SITE.  IT IS BELIEVED
THAT ANY SHORT-TERM THREATS ASSOCIATED WITH THE SELECTED REMEDY CAN BE READILY CONTROLLED.  DESIGN OF THE
SELECTED REMEDY WILL BE SUCH THAT A CROSS-MEDIA PROBLEM (E.G. AIR EMISSIONS THAT COULD RESULT FROM VOLATILE
CONTAMINANTS IN GROUNDWATER) WILL BE CONTROLLED.

COST-EFFECTIVENESS:

THE SELECTED REMEDY IS COST-EFFECTIVE BECAUSE IT HAS BEEN DETERMINED TO PROVIDE OVERALL EFFECTIVENESS
PROPORTIONAL TO ITS COSTS, THE NET PRESENT WORTH VALUE BEING $11,750,000.  THE SELECTED REMEDY EFFECTIVELY
REDUCES THE HAZARDS POSED BY THE SITE CONTAMINANTS.  THE COST-EFFICIENCY OF THE SELECTED REMEDY WILL BE
FURTHERED BY ENGINEERING CONDUCTED DURING REMEDIAL DESIGN.  WHILE APPARENT COSTS OF POTW DISCHARGE OPTIONS
ARE LESS THAN THE SELECTED REMEDY, THE SELECTED REMEDY AVOIDS THE UNCERTAINTY OF POTW CAPACITY AND RELATED
CAPITAL ASSESSMENTS FOR THIS SITE, AS WELL AS THE FUTURE USER FEE AND BYPASS QUESTIONS.

COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS)

THE SELECTED REMEDY OF GROUNDWATER EXTRACTION, ORGANICS REMOVAL, FILTRATION, BIOLOGICAL TREATMENT, AND STREAM
DISCHARGE WILL ATTAIN ALL ARARS PERTINENT TO EFFLUENT DISCHARGES AND STREAM STANDARDS.  THIS OPERABLE UNIT
DOES NOT ADDRESS THE FINAL REMEDIATION OF GROUNDWATER RESTORATION, WHICH WILL BE ADDRESSED AS SITE
REMEDIATION PROCEEDS THROUGH THE RI/FS PROCESS.  ARARS PERTAINING TO GROUNDWATER RESTORATION ARE NOT
ADDRESSED IN THIS OPERABLE UNIT, BUT WILL BE CONSIDERED IN THE OVERALL SITE FEASIBILITY STUDY.  KEY ARARS FOR
THIS PROJECT ARE EFFLUENT AND STREAM QUALITY LIMITATIONS PROVIDED BY THE STATE OF MICHIGAN.

UTILIZATION OF PERMANENT SOLUTIONS TO THE MAXIMUM EXTENT PRACTICABLE

US EPA AND THE STATE OF MICHIGAN HAVE DETERMINED THAT THE SELECTED REMEDY REPRESENTS THE MAXIMUM EXTENT TO
WHICH PERMANENT SOLUTIONS AND TREATMENT TECHNOLOGIES CAN BE UTILIZED IN A COST-EFFECTIVE MANNER FOR THE
OPERABLE UNIT AT THE OTT/STORY/CORDOVA SITE, OF THOSE ALTERNATIVES THAT ARE PROTECTIVE OF HUMAN HEALTH AND
THE ENVIRONMENT AND COMPLY WITH ARARS.  US EPA AND THE STATE HAVE DETERMINED THAT THIS SELECTED REMEDY
PROVIDES THE BEST BALANCE OF TRADE OFFS IN TERMS OF LONG-TERM EFFECTIVENESS AND PERFORMANCE, REDUCTION IN
TOXICITY, MOBILITY, OR VOLUME ACHIEVED THROUGH TREATMENT, SHORT-TERM EFFECTIVENESS, IMPLEMENTABILITY, AND
COST, CONSIDERING THE STATUTORY PREFERENCE FOR TREATMENT AS A PRINCIPAL ELEMENT AND CONSIDERING STATE AND
COMMUNITY ACCEPTANCE.

THE SELECTED REMEDY WILL SIGNIFICANTLY REDUCE THE HAZARDS NOW POSED BY THE ENTRY OF CONTAMINATED GROUNDWATERS
INTO LITTLE BEAR CREEK AND ITS UNNAMED TRIBUTARY.  THE SELECTED REMEDY WILL TREAT THIS CONTAMINATED
GROUNDWATER THROUGH REMOVAL OF ORGANICS AND SOLIDS SUCH THAT THE RESULTANT EFFLUENT CAN BE DISCHARGED INTO
LITTLE BEAR CREEK AND MEET SUBSTANTIVE REQUIREMENTS OF THE NPDES SYSTEM AS ADMINISTERED BY THE STATE OF



MICHIGAN.

THE SELECTED REMEDY PROVIDES FOR LESS DISRUPTION AND REQUIRES LESS TIME TO IMPLEMENT THAN DO OPTIONS
INVOLVING A SLURRY WALL OR TRENCH.

PREFERENCE FOR TREATMENT AS A PRINCIPAL ELEMENT

BY INTERCEPTING AND TREATING CONTAMINATED GROUNDWATER PRIOR TO ITS ENTRY INTO SURFACE WATER STREAMS, THE
SELECTED REMEDY ADDRESSES ONE OF THE PRINCIPAL THREATS POSED BY THE SITE THROUGH THE USE OF TREATMENT
TECHNOLOGIES.

AS NOTED PREVIOUSLY IN DISCUSSION OF ALTERNATIVE 1 (NO-ACTION), LITTLE BEAR CREEK FAILS TO MEET CERTAIN
RELEVANT AND APPROPRIATE WATER CRITERIA DUE TO THE INFLUX OF CONTAMINATED GROUNDWATER ORIGINATING FROM THE
OTT/STORY/CORDOVA SITE.  ELIMINATION OF SUCH THREAT WILL AID IN STREAM RECOVERY.  THE TREATMENT PROCESS NOTED
IN THE EARLIER DISCUSSION OF ALTERNATIVE 2 WILL AID IN THE REMOVAL AND DESTRUCTION OF VARIOUS POLLUTANTS. 
THEREFORE, THE STATUTORY PREFERENCE FOR REMEDIES THAT EMPLOY TREATMENT AS A PRINCIPAL ELEMENT IS SATISFIED.



#TA
TABLE 1

HIGHER CONTAMINANT CONCENTRATIONS IN SOIL GROUNDWATER AND SURFACE WATER

   SURFACE SOIL         POINT             SUBSTANCE                CONC.
   (RESULTS IN UG/KG)   SF-02W            BENZOIC ACID             6000
                                          4,4'-DDT                 25000

                        SF-20             1,2-DICHLOROBENZENE      11000
                                          BENZOIC ACID             75000

                        SF-6              4-CHLOROANILINE          1200

   SUBSURFACE SOIL (SHALLOW)
   (RESULTS IN UG/KG)   SB-07             1,1,1-TRICHLOROETHANE    17000
                                          XYLENE                   79000
                                          TOLUENE                  1600

                        SB-24             1,4-DICHLOROBENZENE      7600
                                          1,2-DICHLOROBENZENE      13000
                                          HEXACHLOROBENZENE        7800

   GROUNDWATER
   (RESULTS IN UG/L)  OW-12(NEAR UNNAMED  VINYL CHLORIDE           50000
                         TRIBUTARY)       1,1-DICHLOROETHENE       1100
                                          1,1-DICHLOROETHANE       2400
                                          1,2-DICHLOROETHANE       110000
                                          TOLUENE                  3200
                                          BENZOIC ACID             1300

   GROUNDWATER        POINT               SUBSTANCE                CONC.
   (RESULTS IN UG/L)  OW-9                VINYL CHLORIDE           130000
                      (ABOUT 1/3 DISTANCE 1,1-DICHLOROETHENE       7900
                      FROM FORMER PLANT   1,1-DICHLOROETHANE       6300
                      TO CREEK)           1,2-DICHLOROETHANE       21000

                                          CHLOROFORM                  85
   SURFACE WATER      NEAR CONFLUENCE OF  VINYL CHLORIDE              52
   (RESULTS IN UG/L)  UNNAMED TRIBUTARY   1,1-DICHLOROETHANE          26
                      AND LITTLE BEAR     1,2-DICHLOROETHANE         140
                      CREEK               BENZENE                     26
                                          TOLUENE                     22
                                          ANILINE                     17

   TENTATIVELY IDENTIFIED COMPOUNDS (TICS)

                                          N-METHYL BENEZENEAMINE       24
                                          N,N-DIMETHYL BENZENEAMINE   100
                                          N-ETHYL BENZENEAMINE         27

THE FOLLOWING TWO TABLES DESCRIBE AIC, AIS, AND CARCINOGENIC POTENCY FACTORS FOR INDICATOR CHEMICALS AT THE
OTT/STORY/CORDOVA SITE.  THE THIRD TABLE LISTS THE WEIGHT OF EVIDENCE FOR THE VARIOUS CATEGORIES OF POTENTIAL
CARCINOGENS.



TABLE 2

AIC AND AIS VALUES FOR INDICATOR CHEMICALS AT THE OTT/STORY/CORDOVA SITE

                                              ACCEPTABLE INTAKE

                            INGESTION ROUTE        INHALATION ROUTE
                         SUBCHRONIC   CHRONIC      SUBCHRONIC   CHRONIC
                              (AIS)      (AIC)          (AIS)      (AIC)
   INDICATOR CHEMICAL     MG/KG/DAY    MG/KG/DAY    MG/KG/DAY    MG/KG/DAY

   1,2-DICHLOROETHANE
   1,1-DICHLOROETHENE                  0.009
   ARSENIC
   CARBON TETRACHLORIDE                0.0007A
   VINYL CHLORIDE
   CHLOROFORM                          0.01
   TETRACHLOROETHENE                   0.01A
   BENZENE
   1,1,2-TRICHLOROETHANE               0.004A
   HEPTACHLOR EPOXIDE                  0.000013A
   SILVER                              0.003
   BARIUM                              0.05A          0.0014    0.00014
   ZINC                      0.21      0.21           0.1       0.01
   COPPER                    0.037     0.037
   NICKEL                    0.02      0.02A
   TRICHLOROETHENE
   TOLUENE                   0.43      0.30      1.5   1.5
   CYANIDE                             0.02
   METHYLENE CHLORIDE                  0.06
    XYLENE                   0.1       2A        0.69 0.4
   4,4'-DDT                            0.0005
   PCB

PRIMARY SOURCE:  USEPA, 1986A
A - SOURCE:  RFD; EPA IRIS DATABASE (12/1/88)



TABLE 3

CARCINOGEN POTENCY FACTORS FOR INDICATOR CHEMICALS AT THE OTT/STORY/CORDOVA SITE

                         INGESTION ROUTE             INHALATION ROUTE
                         POTENCY                  POTENCY
                         FACTOR      EPA WEIGHT   FACTOR      EPA WEIGHT
   INDICATOR CHEMICAL    (MG/KG/D)-1 OF EVIDENCE  (MG/KG/D)-1 OF EVIDENCE

   1,2-DICHLOROETHANE   0.091          B2             0.091A        B2
   1,1-DICHLOROETHENE   0.58           C              1.16          C
   ARSENIC              1.65B          A              15A           A
   CARBON TETRACHLORIDE 0.13           B2             0.13A         B2
   VINYL CHLORIDE       2.3            A              0.295A        A
   CHLOROFORM           0.0061A        B2             0.081A        B2
   TETRACHLOROETHENE    0.051          B2             0.0033A       B2
   BENZENE              0.029A         A              0.029A        A
   1,1,2-TRICHLOROETHANE0.0573         C              0.057A        C
   HEPTACHLOR EPOXIDE   9.1            B2             9.1           B2
   SILVER
   BARIUM
   ZINC
   COPPER
   NICKEL                              A              1.19          A
   TRICHLOROETHENE      0.011          B2             0.013A        B2
   TOLUENE
   CYANIDE
   METHYLENE CHLORIDE   0.0075         B2             0.0143        B2
   XYLENE
   4,4'-DDT             0.34           B2                           B2
   PCB                  7.7            B2                           B2

PRIMARY SOURCE:  EPA, 1986
A - SOURCE:  RFD; EPA IRIS DATABASE (REVISED 12/1/88)
B - USEPA, 1987



TABLE 4

EPA WEIGHT OF EVIDENCE CATEGORIES FOR POTENTIAL CARCINOGENS

     EPA         DESCRIPTION
   CATEGORY       OF GROUP                 DESCRIPTION OF EVIDENCE

   GROUP A       HUMAN CARCINOGEN          SUFFICIENT EVIDENCE FROM
                                           EPIDEMIOLOGIC STUDIES TO SUPPORT
                                           A CAUSAL ASSOCIATION BETWEEN
                                           EXPOSURE AND CANCER

   GROUP B1     PROBABLE HUMAN             LIMITED EVIDENCE OF
                CARCINOGEN                 CARCINOGENICITY IN HUMANS FROM
                                           EPIDEMIOLOGIC STUDIES

   GROUP B2     PROBABLE HUMAN             SUFFICIENT EVIDENCE OF
                CARCINOGEN                 CARCINOGENICITY IN ANIMALS,
                                           INADEQUATE EVIDENCE OF
                                           CARCINOGENICITY IN HUMANS

   GROUP C       POSSIBLE HUMAN            LIMITED EVIDENCE OF
                 CARCINOGEN                CARCINOGENGENICITY IN ANIMALS

   GROUP D       NOT CLASSIFIED            INADEQUATE EVIDENCE OF
                                           CARCINOGENICITY IN ANIMALS

   GROUP E       NO EVIDENCE OF            NO EVIDENCE OF CARCINOGENICITY
                 CARCINOGENICITY           IN AT LEAST TWO ADEQUATE ANIMAL
                 IN HUMANS                 TESTS OR IN BOTH EPIDEMIOLOGIC
                                           AND ANIMAL STUDIES



TABLE 5

OTT/STORY/CORDOVA SUMMARY OF GROUND WATER FINDINGS AND ARARS (UG/L, PPB)

                                            EXCESS LIFETIME   NON-CARCIN.
                             DRINKING WATER CANCER RISK       RISK
                                            10(-6)            REFERENCE
                   MAXIMUM   STANDARD MAX.  EXPOSURE FROM     DOSE CONC.
                   CONCENT.   CONT. LEVEL   INGESTION         HIGHEST
                                            RESIDENTIAL       RISK
   COMPOUND        DETECTED      MCL        EXPOSURE          AGE GROUP,
                                                              0-6 YEARS

   VOLATILE ORGANICS

   ACETONE              1600      -           -               1000
   BENZENE              3800      5           1.2               -
   CHLOROBENZENE         110      -           -                 270
   CHLOROETHANE           34      -           -                 -
   1,1-DICHLOROETHENE   7900      7           0.06              -
   1,1-DICHLOROETHANE   6300      -           -                1200
   1,2-DICHLOROETHANE   110000    5           0.4               -
   1,2-DICHLOROETHENE
   (TOTAL)              140       -           -                 -
   METHYLENE CHLORIDE   2300      -           4.7               -
   TOLUENE              38000     -           -                3000
   TRICHLOROETHENE      110       5           3.2               -
   VINYL CHLORIDE       130000    2           0.02              -

   SEMI-VOLATILE ORGANICS

   ANILINE              6000      -           -                 -
   BIS(2-ETHYLHEXYL)
   PHTHALATE            91        -           51                -
   BENZOIC ACID         47000     -           -                 -
   BENZYL ALCOHOL       3000      -           -                 -
   BUTYL BENZYL
   PHTHALATE            2         -           -                 -
   4-CHLOROANILINE      1200      -           -                 -
   2-CHLOROPHENOL       2100      -           -                 -
   4-METHYLPHENOL       1200      -           -                 -
   N-NITROSODIPHENY
   LAMINE               19        -          7.1                -



TABLE 5 (CONTINUES)

OTT/STORY/CORDOVA SUMMARY OF GROUND WATER FINDINGS AND ARARS (UG/L, PPB)

                                            EXCESS LIFETIME   NON-CARCIN.
                             DRINKING WATER CANCER RISK       RISK
                                            10(-6)            REFERENCE
                   MAXIMUM   STANDARD MAX.  EXPOSURE FROM     DOSE CONC.
                   CONCENT.   CONT. LEVEL   INGESTION        HIGHEST
                                          RESIDENTIAL       RISK
   COMPOUND        DETECTED      MCL        EXPOSURE          AGE GROUP,

   PESTICIDES

   HEPTACHLOR
   EXPOXIDE        0.49           -           0.004              -
   4,4-DDD         0.13           -           -                  -

   INORGANICS

   ARSENIC         92             50          0.02               -
   BARIUM          1680           1000        -                  500
   COPPER          119            -           -                  370
   CHROMIUM        7.8            50          -                   50
   LEAD            101            50          -                   14
   SELENIUM        2.4            10          -                   30
   SILVER          1070           50          -                   30
   ZINC            2230           -           -                 2100
   CYANIDE         616            -           -                  200



TABLE 6
TO-BE-CONSIDERED (TBC) MATERIALS PROPOSED NATIONAL PRIMARY DRINKING WATER REGULATIONS

                                         PROPOSED   CURRENT   PROPOSED
                     DRINKING WATER       MCLG        MCL       MCL
   CONTAMINANTS      HEALTH EFFECTS       (MG/L)     (MG/L)    (MG/L)

   INORGANICS

   ASBESTOS          BENIGN TUMORS       7 MILLION     -     7 MILLION
                                         FIBERS/LITER        FIBERS/LITER

   BARIUM            CIRCULATORY         5              1       5
                     SYSTEM EFFECTS

   CADMIUM           KIDNEY EFFECTS      0.005          0.01    0.005

   CHROMIUM          GASTROINTESTINAL    0.1            0.05    0.1
                     EFFECTS

   MERCURY           KIDNEY EFFECTS      0.002          0.002   0.002

   NITRATE           METHEMOGLOBIN-      10             10      10
                     EMIA ("BLUE BABY"
                     SYNDROME)

   NITRATE           METHEMOGLOBIN-      1              -       1
                     EMIA ("BLUE BABY"
                     SYNDROME)

   SELENIUM          NEUROLOGICAL        0.05           0.01    0.05
                     EFFECTS

   VOLATILE ORGANICS (SOLVENTS)

   CIS-1,2-DI-       NERVOUS SYSTEM      0.07            -      0.07
   CHLOROETHYLENE

   1,2-DICHLORO-     LIVER TOXIN,        0               -      0.005
   PROPANE           LUNG AND
                     KIDNEY EFFECTS

   ETHYLBENZENE      LIVER, KIDNEY       0.7             -      0.07
                     EFFECTS

   MONOCHLORO-       RESPIRATORY         0.1             -      0.1
   BENZENE           NERVOUS SYSTEM,
                     LIVER, KIDNEY
                     EFFECTS

   0-DICHLORO-       NERVOUS SYSTEM      0.6             -      0.6
   BENZENE           LUNG, LIVER,
                     KIDNEY EFFECTS

   STYRENE           POSSIBLE CANCER,    0/0.1(1)        -    0.005/0.1(1)
                     LIVER, CENTRAL
                     NERVOUS SYSTEM
                     EFFECTS

   TETRACHLORO-      PROBABLE CANCER     0               -      0.005
   ETHYLENE



   TOLUENE           NERVOUS SYSTEM      2               -      2
                     LUNG, LIVER
                     EFFECTS

   TRANS-1,2-        NERVOUS, SYSTEM,    0.1             -      0.1
   DICHLORO-
   ETHYLENE

   XYLENES           CENTRAL NERVOUS     10              -      10
                     SYSTEM EFFECTS

   PESTCIDES/HERBICIDES PCBS

   ALCHLOR            PROBABLE CANCER     0              -      0.002

   ALDICARB           NERVOUS SYSTEM
                      TOXICITY            0.01           -      0.01

   ALDICARB
   SULFOXIDE          NERVOUS SYSTEM
                      TOXICITY            0.01           -      0.01

   ALDICARB SULFONE   NERVOUS SYSTEM
                      TOXICITY            0.04           -      0.04

   ALTRAZINE          NERVOUS SYSTEM,
                      LIVER, HEART
                      EFFECTS             0.003          -      0.003

   CARBOFURAN         NERVOUS SYSTEM
                      REPRODUCTIVE
                      EFFECTS             0.04           -      0.O4

   CHLORDANE          NERVOUS SYSTEM
                      LIVER EFFECTS       0              -      0.02

   INORGANICS

   DIBROMOCHLORO-
   PROPANE (DBCO)     PROBABLE CANCER     0              -      0.0002

   2,4-D              LIVER, KIDNEY
                      EFFECTS             0.07           0.1    0.07

   ETHYLENE
   DIBRAMIDE          PROBABLE CANCER     0              -      0.00005

   HEPTACHLOR         PROBABLE CANCER     0              -      0.0004

   HEPTACHLOR
   EPOXIDE            PROBABLE CNACER     0              -      0.0002

   LINDANE            NEUROLOGICAL,LIVER,
                      KIDNEY EFFECTS      0.0002         0.004  O.0002

   METHOXYCHLOR       CENTRAL NERVOUS
                      SYSTEM EFFECTS      0.4            0.1    0.4



   PCBS               PROBABLE CANCER,
                      REPRODUCTIVE
                      EFFECTS             0.2            -      0.0005
   PENTACHLORO-
   PHENOL             ORGAN CENTRAL
                      NERVOUS SYSTEM,
                      FETAL EFFECTS       0.2            -      0.2

   TOXAPHENE          PROBABLE CANCER     0              0.005  0.005

   2,4,5-TP(SILVEX)   LIVER, KIDNEY
                      EFFECTS             0.05           0.01   0,05

   DRINKING WATER TREATMENT CHEMICALS

   ACRYLAMIDE         PROBABLE CANCER     0              -    TREATMENT
                                                              TECHNIQUE 4

   EPICHLOROEHYDRIN   PROBABLE CANCER     0              -    TREATMENT
                                                              TECHNIQUE 4



TABLE 6 (CONTINUES)
TO-BE-CONSIDERED (TBC) MATERIALS PROPOSED NATIONAL PRIMARY DRINKING WATER REGULATIONS
                                ANALYTICAL
   SOURCES                      METHODS(2)          BAT(3)

   GEOLOGICAL, ASBESTOS
   CEMENT PIPE                  TBM                 C/F;DF;DMF;CC

   GEOLOGICAL                   CFAA;DAAA;ICP       IE;LS;RO

   GEOLOGICAL, MINING
   AND SMELTING                 CFAA;ICP            IE;RO;C/F;LS

   GEOLOGICAL                   GFAA;DAAA;ICP       IE;IE;LS;RO

   USED IN MANUFACTURE OF
   PAINT, PAPER, VINYL,
   CHLORIDE,; USED IN
   FUNGICIDES; GEOLOGICAL       MCV;ACV             GAC;LS;C/F;RO;PAC

   FERTILIZER, SEWAGE,
   FEEDLOTS                     MCR;IC;ISE;ACR;AHR  IE;RO

   GEOLOGICAL, MINING           GFAA;GHAA           AA;LS;C/F;RO

   EXTRACTION SOLVENT,
   DYES, PERFUMES,
   PHARMACEUTICALS, LACQUERS    502.1;502.2;503.1
                                524.1;524.2         PTA;GAC

   PESTICIDE, SOLVENT           (ANALYTICAL METHODS AND BATS ARE THE SAME
                                FOR ALL VOLATILE ORGANICS)

   MANUFACTURE OF STYRENE

   SOLVENT, PESTICIDE

   INDUSTRIAL SOLVENT,
   PESTICIDE

   MANUFACTURE OF POLYSTYRENE
   PLASTIC

   DRY CLEANING SOLVENT

   SOLVENT, GASOLINE ADDITIVE

   EXTRACTION SOLVENT, DYES,
   PERFUMES,PHARMACEUTICALS,
   LACQUERS



   SOLVENT; USED TO MANUFACTURE
   PAINTS, DYES, ADHESIVES,
   DETERGENTS; FUEL ADDITIVE

   HERBICIDE                    505;507             GAC

   PESTICIDE, HERBICIDE,

   RESTRICTED IN SOME AREAS     531.1               GAC

   PESTICIDE, HERBICIDE,
   RESTRICTED IN SOME AREAS     531.1               GAC

   PESTICIDE, HERBICIDE,
   RESTRICTED IN SOME AREAS     531.1               GAC

   HERBICIDE                    505;507             GAC

   PESTICIDE, HERBICIDE         531.1               GAC

   PESTICIDE, HERBICIDE,
   MOST USES MANNED IN 1980     505;508             GAC

   PESTICIDE, CANCELLED
   IN 1977                      504                 GAC

   HERBICIDE                    515.1               GAC

   GASOLINE ADDITIVE, SOIL
   FUMIGANT, SOLVENT, MOST
   PESTICIDE USES RESTRICTED
   IN 1984                      504                 GAC

   INSECTICIDE, MOST USES
   RESTRICTED IN 1983           505;508             GAC

   INSECTICIDE, MOST USES
   RESTRICTED IN 1983           505;508             GAC

   INSECTICIDE TO CONTROL FLEES,
   LICE, TICKS, SOME USES
   RESTRICTED IN 1983           505;508             GAC

   INSECTICIDE                                      505;508GAC

   VERY PERSISTENT,
   TRANSFORMERS;CAPACITORS;     505;508(SCREEN
   PRODUCTION BANNED IN 1977    ONLY);508A          GAC

   WOOD PRESERVATIVE;
   NON-WOOD USES BANNED IN 1987 515.1               GAC

   PESTICIDE, HERBICIDE, MOST
   USE CANCELLED IN 1977        505                 GAC

   HERBICIDE, CANCELLED IN 1983 515.1               GAC

   DRINKING WATER TREATMENT     NA                  PAP

   DRINKING WATER TREATMENT     NA                  PAP



TABLE 7

MICHIGAN LIMITS ON STREAM DISCHARGE (ACT 245, PART 21; RULE 57)

WQBELS FOR PARAMETERS TO BE TREATED AND DISCHARGED FROM THE OTT/STORY/CORDOVA CHEMICAL COMPANY SITE, MUSKEGON
COUNTY, MICHIGAN NPDES PERMIT #MI0048145 - PROPOSED ALTERNATIVE DISCHARGE SITES LOCATED ON LITTLE BEAR CREEK
OR N. CHANNEL MUSKEGON RIVER AT DISCHARGE RATES OF EITHER 0.57 OR 2.47 MGD.

                      ESTIMATED
                      GROUNDWATER  BAT*   ACUTE     RULE 57(2)
                      CONCENTRATION LIMITS VALUES   VALUES
   PARAMETERS         (UG/L)    (UG/L)    (UG/L)    UG/L)

   VINYL CHLORIDE **  12000     3                   3.1
   1,1-DICHLORETHANE  1700                INSUFFICIENT INFORMATION
   1,1-DICHLOROETHENE 250       2         3000      2.6
   BENZENE **         350       5         5300      60
   TOLUENE            800       5         4800      100
   CHLOROFORM         500                 3600      43
   METHYLENE CHLORIDE ** 500              2640      59
   1,2-DICHLOROETHANE ** 250000 10        12700     650
   CHLOROEBENZENE     50                  3200      71
   MIBK (4-AETHYL,
   2-HEXANONE)        50                  52000     1155
   ACETONE
   (2-PROPANONE)      600                           500
   BENZYL ALCOHOL     200                           44
   O-CRESOL
   (4-METHYL PHENOL)  50                  140       3
   2-CHLOROPHENOL     50                  440       10
   N-METHLY ANILINE   4500                INSUFFICIENT INFORMATION
   2-ETHYL ANILINE    200                 1234      27
   4-CHLOROANLINE     300                 240       5
   TETRAETHYL UREA    50                            553
   CAMPHOR            2500                7200      60
   BENZOIC ACID       300                 9368      208
   TETRAHYDORFURAN    200                 5000      11
   BIS (2-ETHYLHEXYL)
   PHTHALATE **       50                  4520      100
   ARSENIC            30                            184
   CADMIUM                                          0.7
   CHROMIUM                                         93
   COPPER             60                            40
   CYANIDE A                                        4
   LEAD               20                            10
   NICKEL             20                            148
   SELENIUM                                         22
   ZINC               1500                          177



TABLE 7 (CONTINUES)

WATER QUALITY BASED EFFLUENT LIMITS (30 DAY AVERAGE LIMITS)
                                OPTION*   OPTION*   OPTION*   OPTION*
                                1         2         3         4
   PARAMETERS         COMMENT*  (UG/L)    (UG/L)    (UG/L)    UG/L)

   VINYL CHLORIDE **  TLSC      BAT       BAT       BAT       BAT
   1,1-DICHLORETHANE
   1,1-DICHLOROETHENE CRV       BAT       BAT       BAT       BAT
   BENZENE **         TLSC      BAT       BAT       BAT       BAT
   TOLUENE            ACV       225       129       10327     2450
   CHLOROFORM         CRV       BAT       BAT       BAT       BAT
   METHYLENE CHLORIDE ACV       BAT       BAT       BAT       BAT
   1,2-DICHLOROETHANE ** CRV    1260      721       BAT       BAT
   CHLOROEBENZENE     ACV                 3200      71
   MIBK (4-AETHYL,
   2-HEXANONE)        ACV       2599      14870     119280    28296
   ACETONE
   (2-PROPANONE)      TLSC      1125      644       51636     12249
   BENZYL ALCOHOL     ACV       99        57        4544      1078
   O-CRESOL
   (4-METHYL PHENOL)  ACV       7         440       310       73
   2-CHLOROPHENOL     ACV       22        13        1033      245
   N-METHLY ANILINE
   2-ETHYL ANILINE    ACV       61        35        2789      661
   4-CHLOROANLINE     ACV       11        640       516       122
   TETRAETHYL UREA    ACV       1199      928       27788     13059
   CAMPHOR            ACV       135       77        6196      1471
   BENZOIC ACID       ACV       478       268       21481     5096
   TETRAHYDORFURAN    ACV       25        14        1136      269
   BIS (2-ETHYLHEXYL)
   PHTHALATE **       ACV       BAT       BAT       BAT       BAT
   ARSENIC                      241       197       4863      1259
   CADMIUM                      0.9       0.7       18        4.7
   CHROMIUM                     121       99        2435      631
   COPPER                       51        42        977       255
   CYANIDE A                    5         4         106       27
   LEAD                         11        10        130       37
   NICKEL                       191       157       3666      956
   SELENIUM                     29        24        585       151
   ZINC                         229       189       4435      1155

OPTION 1 = 0.57 MGD DISCHARGE TO LITTLE BEAR CREEK WITH A 95% EXCEEDANCE FLOW OF 1.1 CFS.

OPTION 2 = 2.47 MGD DISCHARGE TO LITTLE BEAR CREEK WITH A 95% EXCEEDANCE FLOW OF 1.1 CFS.

OPTION 3 = 0.57 MGD DISCHARGE TO N. CHANNEL OF THE MUSKEGON RIVER WITH A 95% EXCEEDANCE FLOW OF 360 CFS.

OPTION 4 = 2.47 MGD DISCHARGE TO N. CHANNEL OF THE MUSKEGON RIVER WITH A 95% EXCEEDANCE FLOW OF 360 CFS.

BAT = BEST AVAILABLE TREATMENT
CRV = CANCER RISK VALUE
ACV = AQUATIC CHRONIC VALUE
TLSC = TERRESTRIAL LIFE CYCLE SAFE VALUE

** CARCINOGEN



RESPONSIVENESS SUMMARY

INTRODUCTION

THE PURPOSE OF THIS RESPONSIVENESS SUMMARY IS TO DOCUMENT THE COMMENTS RECEIVED DURING THE PUBLIC COMMENT
PERIOD, AND THE RESPONSE OF THE UNITED STATES ENVIRONMENTAL PROTECTION AGENCY (US EPA) TO THESE  COMMENTS. 
ALL OF THE COMMENTS SUMMARIZED IN THIS DOCUMENT WERE CONSIDERED PRIOR TO US EPA'S FINAL DECISION.  THE
RESPONSIVENESS SUMMARY IS DIVIDED INTO TWO SECTIONS.  THE SITE OVERVIEW AND BACKGROUND ON COMMUNITY
INVOLVEMENT SECTION PROVIDES A BRIEF SITE HISTORY, AND NOTES CONCERNS EXPRESSED BY CITIZENS AT VARIOUS
POINTS.  THE SUMMARY OF PUBLIC COMMENTS RECEIVED DURING THE PUBLIC COMMENT PERIOD AND US EPA RESPONSES
SECTION SUMMARIZES CITIZEN ORAL AND WRITTEN COMMENTS, FOLLOWED BY US EPA RESPONSE.  IN SOME INSTANCES,
RECURRING COMMENTS ADDRESSING A COMMON SUBJECT WILL BE GROUPED ACCORDING TO ISSUE, AND RESPONDED TOGETHER.

SITE OVERVIEW AND BACKGROUND ON COMMUNITY INVOLVEMENT

THE OTT/STORY/CORDOVA SUPERFUND SITE IS A FORMER SPECIALITY ORGANIC CHEMICAL PRODUCTION FACILITY LOCATED AT
THE EASTERN END OF AGARD ROAD IN DALTON TOWNSHIP, MICHIGAN.  A DISTINCTIVE PART OF THE SITE FROM 1958-1957
WAS THE USAGE OF LAGOONS TO ACCEPT INDUSTRIAL WATSTEWATERS AND FOR A TIME HIGH STRENGTH WASTE 'HEELS'
FOLLOWING VESSEL CLEANOUT.

THE REMEDIAL INVESTIGATION (RI) NOTED SIGNIFICANT POLLUTION OF GROUNDWATER BENEATH AND DOWNGRADIENT OF THE
SITE.  AT LEAST A PORTION OF THIS CONTAMINATED AQUIFER IS DISCHARGING INTO LITTLE BEAR CREEK AND ITS UNNAMED
TRIBUTARY, LOCATED ABOUT ONE-HALF MILE SOUTHEAST OF THE SITE. WHILE CONSIDERATION MUST BE GIVEN TO
RESTORATION OF A CLASS II AQUIFER AND CERTAIN SITE AREAS WHERE SOIL CONTAMINATION IS PROMINENT, THE BASIC
OBJECTIVE OF THIS INTERIM ACTION IS TO HALT THE MOVEMENT OF CONTAMINATED GROUNDWATER INTO THE LITTLE BEAR
CREEK SYSTEM.

AS NOTED IN THE ADMINISTRATIVE RECORD, COMMUNITY INVOLVEMENT WITH THE OTT/STORY/CORDOVA SITE BEGAN AS FAR
BACK AS THE 1970'S.  AS AN EXAMPLE A LETTER TRANSMITTED IN AUGUST 1975 FROM THE MUSKEGON COUNTY HEALTH
DEPARTMENT RELAYED CITIZEN CONCERN OVER ODOR PROBLEMS ATTRIBUTED TO THE SITE.  THE SPREAD OF CONTAMINATED
GROUNDWATER EASTWARD FROM THE SITE AND ITS POSSIBLE EFFECTS UPON RESIDENTIAL WELL WATER SUPPLIES FURTHER
HEIGHTENED COMMUNITY INVOLVEMENT.  IN THE LATE 1970'S, CERTAIN CITIZENS FILED SUIT AGAINST A PERSON THEY
BELIEVED TO BE A FORMER SITE OWNER. THE ADMINISTRATIVE RECORD INDICATES THAT IN 1981, THIS SUIT WAS SETTLED. 
THE OUTCOME BEING EXTENSION OF AN ALTERNATE WATER SUPPLY INTO THE AREA.  IN 1982, THE SITE WAS PLACED ON THE
NATIONAL PRIORITIES LIST. IN NOVEMBER 1987, US EPA CONDUCTED A REMEDIAL INVESTIGATION 'KICK-OFF' AVAILABILITY
SESSION AT THE DALTON TOWNSHIP HALL LOCATED NEAR THE SITE. BOTH THE DALTON TOWNSHIP HALL AND THE WALKER
MEMORIAL LIBRARY IN NORTH MUSKEGON HAVE SERVED AS LOCAL INFORMATION REPOSITORIES THROUGHOUT THE REMEDIAL
INVESTIGATION/FEASIBILITY STUDY (RI/FS) PROCESS.  CONCERNS EXPRESSED TO US EPA BY CITIZENS DURING THE RI
PROCESS ARE:

                ! CONCERN OVER PROPERTY VALUE AND ILLIQUIDITY.

                ! A FRUSTRATION OF 'ENOUGH STUDY - IT IS TIME TO GET ON WITH THE BUSINESS OF CLEANUP'.

ON AUGUST 16, 1989, US EPA CONDUCTED AN AVAILABILITY SESSION AND A FORMAL PUBLIC HEARING TO DISCUSS KEY RI
FINDINGS, AND TO PRESENT THE PROPOSED PLAN FOR REMEDIAL ACTION, AS GENERATED BY THE FOCUSED FEASIBILITY STUDY
(FFS).  THE PUBLIC COMMENT PERIOD WAS INITIATED ON AUGUST 1, 1989.  AN ADVERTISEMENT WAS PLACED IN THE
"MUSKEGON CHRONICLE" ANNOUNCING THE BEGINNING OF THE COMMENT PERIOD, THE LOCAL AVAILABILITY OF THE PROPOSED
PLAN AND FFS REPORT, AND THE TIME AND PLACE OF THE AVAILABILITY SESSION AND PUBLIC MEETING.

SUMMARY OF PUBLIC COMMENTS RECEIVED DURING THE PUBLIC COMMENT PERIOD

ORAL COMMENTARY RECEIVED AT THE PUBLIC MEETING.

COMMENT 1:    MR GOLLACH, AREA RESIDENT, COMMENTED THAT HE DID NOT FAVOR ALTERNATIVE 6 OR 7, AND FEARS THAT
DISCHARGES ROUTED TO THE LOCAL PUBLIC OPERATED TREATMENT WORKS (POTW) MAY CAUSE PROBLEMS WITH OR OVERLOAD
THAT SYSTEM.

RESPONSE:  US EPA TAKES CAREFUL NOTE OF THESE VIEWS.  WHILE ROUTING A DISCHARGE FROM THE OTT/STORY/CORDOVA
(O/S/C) SITE TO THE POTW MAY BE PHYSICALLY POSSIBLE, US EPA BELIEVES THAT SUCH A CHOICE IMPOSES A BURDEN ON
IT TO DEMONSTRATE THAT AN EFFLUENT LEAVING THE O/S/C SITE WILL NOT IMPAIR OR INTERFERE WITH POTW PERFORMANCE. 
GIVEN THE NUMEROUS COMPOUNDS ASSOCIATED WITH THE O/S/C SITE, SUCH DEMONSTRATION WOULD BE A COMPLEX
UNDERTAKING.  FURTHER, TO THE BEST OF US EPA'S INFORMATION AND BELIEF, THE MUSKEGAN COUNTY POTW IS



CONSIDERING PHYSICAL EXPANSION DID NOT INCLUDE A SIZEABLE DISCHARGE FROM THE SITE TO THE POTW WERE TO OCCUR,
US EPA BELIEVES IT WOULD BE NECESSARY TO NEGOTIATE FOR AN INCREMENTAL SHARE OF SUCH EXPANSION.  FOR THESE
REASONS, US EPA BELIEVES A STREAM DISCHARGE, RATHER THAN A POTW DISCHARGE, IS APPROPRIATE.

COMMENT 2:    MR. HUGHES, AREA RESIDENT, EXPRESSED CONCERN ABOUT CONTAMINATED GROUND AND EXPRESSED CONCERN
THAT US EPA ADDRESS TREATMENT OF SUCH GROUND IN ADDITION TO GROUNDWATER CLEANUP.

RESPONSE:     US EPA BELIEVES THIS CITIZEN RAISES A VALID POINT.  THE RI CONDUCTED FOR THE SITE NOTED SEVERAL
INSTANCES OF CONTAMINATED SOILS.  US EPA AGREES THAT IT IS APPROPRIATE TO CONSIDER WHETHER SUCH AREAS COULD
ACT AS POTENTIAL SOURCES OF NEW RELEASES INTO THE GROUNDWATER SYSTEM.  US EPA WILL CONSIDER THIS QUESTION IN
THE FEASIBILITY STUDY (FS) NOW IN PREPARATION FOR THIS SITE, AND INTENDS TO EXPLORE ITS FINDINGS AND
RECOMMENDATIONS WITH THE PUBLIC.

COMMENT 3:    MR. VOGEL IDENTIFIED HIMSELF AS A FORMER RESIDENT LIVING NEARBY THE SITE.  HE EXPRESSED THE
DESIRE TO SEE US EPA CONDUCT A HEALTH STUDY OF THE AREA, AS WELL AS UNDERTAKE GROUNDWATER CLEANUP.

RESPONSE:     US EPA WILL CONSIDER CAREFULLY THE CITIZEN'S VIEWS ON GROUNDWATER CLEANUP.  AS TO THE HEALTH
STUDY, US EPA NOTES THAT WHEN THE "SUPERFUND" STATUTE WAS REAUTHORIZED, CONGRESS REQUIRED THE AGENCY OF TOXIC
SUBSTANCES AND DISEASES REGISTRY TO PERFORM A HEALTH ASSESSMENT OF ALL NPL SITES, OF WHICH O/S/C IS ONE. 
PENDING DETERMINATIONS MADE WITHIN THIS HEALTH ASSESSMENT, ATSDR MAY RECOMMEND MORE STUDY OR MEDICAL
MONITORING OF A GIVEN AREA/POPULATION.  ONE SUCH OUTCOME MAY BE A HEALTH STUDY. WHILE US EPA DOES NOT PERFORM
HEALTH ASSESSMENTS/STUDIES, US EPA WILL BE PLEASED TO MAKE YOUR VIEWS KNOWN TO THE ATSDR REPRESENTATIVES
STATIONED IN CHICAGO.

COMMENT 4:    MR. GOLLACH NOTES THAT HE IS SUBMITTING WRITTEN MATERIAL TO US EPA TO FORWARD TO ATSDR AND
SUPPORTS THE VIEW THAT A HEALTH STUDY BE PERFORMED.

RESPONSE:     AS NOTED IN THE PREVIOUS RESPONSE, US EPA WILL RELAY THE VIEWS OF CITIZENS TO ATSDR AS WITH
REGARD TO THE MATTER OF A HEALTH STUDY.

COMMENT 5:    MR. WEISNER, FORMER EMPLOYEE AND CURRENT RESIDENT, EXPRESSED CONCERN THAT US EPA ONLY TOOK SOIL
SAMPLES TO A DEPTH OF SIX INCHES AND MISSED SITE AREAS HE BELIEVES MAY BE HIGH IN POLLUTANTS.  MR. WEISER
BELIEVES THAT US EPA SHOULD MOVE AGGRESSIVELY TO GET RID OF POLLUTED SOILS, SUCH AS BY INCINERATION WHILE
ALSO TREATING GROUNDWATER.  THIS CITIZEN IDENTIFIED HIMSELF AS A FORMER SITE WORKER, AND RECALLED SPILLS AND
WASTE DISPOSAL IN THE VICINITY OF FORMER SITE BUILDINGS.  MR. WEISNER OBSERVED THAT IT IS HIS BELIEF THAT
SOME TREES ON THE SITE DIED BECAUSE OF POLLUTANTS.  THIS CITIZEN FURTHER NOTED PAST MANAGEMENT MAY HAVE
MISLEAD WORKERS AS TO THE POTENTIALLY HARMFUL EFFECTS OF WORKING WITH CERTAIN SITE CHEMICALS.  THIS CITIZEN
BELIEVES US EPA SHOULD FOLLOW A SIMILAR COURSE OF ACTION AS WAS DEVELOPED BY UNIROYAL, AND BELIEVES ELEMENTS
OF THAT PLAN INCLUDED PROVISION FOR INCINERATION OF POLLUTED SOIL.

RESPONSE:     US EPA NOTES WITH CARE THE VIEWS EXPRESSED ON THE INSTANCES OF SPILLAGE DURING TIMES OF PLANT
OPERATION.  US EPA WISHES TO POINT OUT THAT SOIL SAMPLING WAS NOT CONFINED TO SHALLOW SAMPLES ONLY.  INDEED,
DURING THE RI FIVE BORINGS TO DEPTHS OF APPROXIMATELY 150-170 FEET WERE PERFORMED AND INSTANCES OF POLLUTANTS
APPEARING AT SUBSTANTIAL DEPTH WERE NOTED.  AS NOTED IN OTHER RESPONSES, US EPA WILL RELAY TO ATSDR VIEWS
EXPRESSED ON HEALTH MATTERS.  AS NOTED IN THE RESPONSE TO MR. HUGHES, US EPA MOST DEFINITELY WILL CONSIDER
THE MATTER OF CONTAMINATED SOILS, AND THE POSSIBLE NEED TO TREAT OR BRING ABOUT DISPOSAL OF SUCH SOILS.  IN
REVIEWING DOCUMENTS CONCERNING THIS SITE, US EPA HAS NOTED INSTANCES OF THE UNIROYAL DISCUSSIONS WITH THE
STATE OF MICHIGAN, AND HAS PLACED DOCUMENTS DATED 11/27/76, 01/03/77, AND 01/17/77 INTO THE ADMINISTRATIVE
RECORD FOR THIS SITE.  US EPA ALSO NOTES WITH CARE THE COMMENTER'S VIEWS ON THE NEED TO TREAT SITE
GROUNDWATER, AND VIEWS ON POSSIBLE DAMAGE TO SITE VEGETATION CAUSED BY PAST SITE WASTE MANAGEMENT PRACTICES.

COMMENT 6:    MR.  GOLLACH NOTED THAT HE IS AWARE US EPA SAMPLES WERE ALSO TAKEN AT DEPTH.

RESPONSE:     NO FURTHER RESPONSE IS REQUIRED OF US EPA AT THIS TIME.

COMMENT 7:    MS. KIRK COUNSEL REPRESENTING CPC, OBJECTS TO THE LACK OF A COMMENT PERIOD FOR THE RI, TO THE
INSUFFICIENT TIME PERIOD FOR REVIEW OF THE FFS, AND THE FAILURE OF US EPA TO ALLOW ACCESS TO CERTAIN STUDIES
AND DATA.

RESPONSE:     VIA NUMEROUS FREEDOM OF INFORMATION ACT (FOIA) REQUESTS, US EPA HAS RECEIVED FROM MS. KIRK'S
FIRM, US EPA HAS SUPPLIED VOLUMINOUS DATA CONCERNING THE SITE.  US EPA DENIES THAT IT HAS WRONGFULLY FAILED
TO PROVIDE ACCESS TO SITE DATA.  US EPA IS NOT BOUND TO CONDUCT A PUBLIC COMMENT PERIOD ON THE RI.  US EPA
SUPPLIED A COPY OF THE RI TO MS. KIRK'S FIRM WHEN SUPPLIES WERE MADE AVAILABLE LAST SPRING.  US EPA HAS



RECEIVED NUMEROUS COMMENTS AND SUBMITTALS FROM MS. KIRK'S FIRM ON THE CONDUCT OF THE RI AND OTHER SITE
RELATED INFORMATION.  US EPA HAS PLACED A TREMENDOUS AMOUNT OF SUCH INFORMATION IN THE ADMINISTRATIVE RECORD
FOR THIS SITE.  FURTHER, WHILE MS. KIRK'S FIRM IS THE ONLY PARTY STATING THAT THE PUBLIC COMMENT PERIOD IS
INSUFFICIENT, US EPA HAS NONETHELESS EXTENDED RECEIPT OF WRITTEN COMMENT CONCERNING THE PROPOSED PLAN.

COMMENT 8:    MS. ROBBINS, AREA RESIDENT, NOTES THAT SHE WISHES US EPA EVERY SUCCESS ON OUR CLEANUP EFFORTS
AT O/S/C, BUT REGRETS THAT SUCH EFFORTS ARE OVER TEN YEARS AND NUMEROUS CANCER DEATHS TOO LATE.

RESPONSE:     IN ALL HONESTY, US EPA CANNOT MAKE A FITTING RESPONSE TO THIS COMMENT.

COMMENT 9:   MR. GOLLACH NOTES A PAST CITIZENS' SUIT TO TRY TO GET A WATER SUPPLY EXTENDED TO THE AREA.  HE
STATES THAT HE DISAGREES WITH MS. KIRK'S COMMENTS.

COMMENT 10:   MS. KIRK NOTES IN SETTLEMENT OF SUCH SUIT HER CLIENT CONTRIBUTED CLOSE TO A MILLION DOLLARS FOR
CONSTRUCTION OF SUCH SUPPLY, AND FURTHER NOTES DENIAL OF RESPONSIBILITY FOR OPERATING THE SITE.

COMMENT 11:   MR. WEISNER NOTES HE BELIEVES SIGNIFICANT POLLUTION TOOK PLACE WHEN OTT CHEMICAL OPERATED
INDEPENDENTLY.

RESPONSE:     NO FURTHER RESPONSE IS REQUIRED OF US EPA AT THIS TIME.

COMMENT 12:   MR. GOLLACH BELIEVES US EPA SHOULD NOT OVERLOOK MR. OTT IN THE FINAL RESPONSIBILITY FOR THE
PROBLEM BROUGHT HERE.

RESPONSE:     US WILL CONSIDER THIS COMMENT WITH CARE.

COMMENT 13:   MR. PRINGLE, A CITIZEN LIVING NEAR THE SITE, NOTES THAT AT ONE TIME OTT CHEMICAL HAD A PLAN FOR
DEEP WELL INJECTION OF WASTES, BUT NEVER EXECUTED THIS PLAN, AND THIS MAY ACCOUNT FOR THE POLLUTION PROBLEM
THAT NOW EXISTS.

RESPONSE:     US EPA APPRECIATES THE INFORMATION PROVIDED BY THIS CITIZEN.

COMMENT 14 :  MS. HARRISON, AREA RESIDENT, NOTES THREE MAIN AREAS OF CONCERN: (A) HER BELIEF THAT A HEALTH
STUDY IS BADLY NEEDED, (B) A CONCERN THAT US EPA'S SAMPLING EFFORT DID NOT GO FAR ENOUGH TO THE SOUTH, AND
(C) A HOPE FOR A MEETING FORUM THAT WILL INCLUDE MORE QUESTIONS AND ANSWERS SO THAT THE PUBLIC MAY BETTER
POSE COMMENTS.

RESPONSE:     AS NOTED IN THE RESPONSE TO MR. VOGEL AND OTHERS, US EPA WILL RELAY CITIZEN CONCERNS FOR A
HEALTH STUDY TO ATSDR. US EPA ALSO APPRECIATES THIS CITIZEN'S VIEWS ON SAMPLING EXTENT.  THE CHARTS AND
GRAPHS US EPA USED IN DISCUSSING KEY RI FINDINGS DID NOT INCLUDE ALL WELLS SAMPLED, BUT RATHER THOSE THAT
SEEMED OF MORE SIGNIFICANCE.  OF RELEVANCE TO THIS COMMENTER'S POINT, US EPA NOTES A SHARP DISTINCTION
BETWEEN UPGRADIENT WELLS SOMEWHAT NORTHWEST OF THE SITE AND SITE WELLS.  THE UPGRADIENT WELLS SHOWED A
VIRTUAL ABSENCE OF POLLUTANTS; SITE WELLS IN NUMEROUS CASES WERE HEAVILY POLLUTED.  IDEALLY, ONE WOULD LIKE
TO FIND THAT SAME DISTINCTION POINT TO THE SOUTH.  WHILE SOME WELLS ON RIVER ROAD SOUTH OF THE SITE WERE
RELATIVELY CLEAN, OTHERS WERE STILL HIGHLY POLLUTED.  WHILE US EPA BELIEVES SUFFICIENT KNOWLEDGE HAS BEEN
GAINED TO UNDERTAKE THE ACTION DISCUSSED IN THE PROPOSED PLAN, FURTHER REFINEMENT OF THE SOUTHERN LIMITS OF
CONTAMINATION MAY BE NEEDED.  US EPA ALSO IS APPRECIATIVE OF THIS CITIZEN'S VIEWS ON THE NEED TO HAVE BETTER
"GIVE AND TAKE".  US EPA NOTES THAT EARLIER IN THE DAY, WE DID CONDUCT A LESS FORMAL AVAILABILITY SESSION IN
AN ATTEMPT TO SERVE THIS PURPOSE.  IF SOME PEOPLE'S PERSONAL SCHEDULES PREVENTED THEM FROM ATTENDING, PLEASE
BE ASSURED WE ARE A PHONE CALL OR A LETTER AWAY.  ALSO US EPA DOES MAINTAIN LOCAL INFORMATION REPOSITORIES,
SO THAT INFORMATION CAN BE REVIEWED IN MORE DEPTH.

COMMENT 15:   MR. VOGEL, AREA RESIDENT, NOTES THAT MORE DETAILED INFORMATION WOULD HELP CITIZENS COMMENT.

RESPONSE:     US EPA REFERS TO THE RESPONSE GIVEN ON THE THIRD PART OF THE PREVIOUS COMMENT.

COMMENT 16:   MR. GOLLACH NOTES HE BELIEVES THE EXTRACTION WELLS WILL BE IN THE CREEK.

RESPONSE:     THIS IS NOT CORRECT.  US EPA ENVISIONS EXTRACTION WELLS SET BACK SOMEWHAT FROM THE CREEKS.

COMMENT 17:   MR. WEISNER SUGGESTS THE POSSIBILITY OF "WELL MOBILITY" IN GOING FROM ONE POCKET OF HIGHLY
CONTAMINATED GROUNDWATER TO ANOTHER.



RESPONSE:     REGRETTABLY, US EPA IS NOT AWARE OF HOW WE MAY MAKE THE WELLS MOBILE.  HOWEVER, US EPA BELIEVES
THIS COMMENT HITS UPON AN IMPORTANT POINT.  WHILE US EPA SEES A CLEAR ROLE TO BE SERVED BY EXTRACTION WELLS
IN THE VICINITY OF THE CREEK ACTING TO INTERCEPT CONTAMINATION BEFORE IT ENSURES THE CREEK SYSTEM, US EPA
SEES VALUE IN OTHER WELLS LOCATED NEAR AREAS OF HIGH CONTAMINATION, AND WILL EXPLORE THIS CONCEPT IN THE
FEASIBILITY STUDY (FS) FOR THE SITE.

COMMENT 18:   MS. HAMIL, AREA RESIDENT, NOTES THAT SHE FINDS IT IMPLAUSIBLE FOR ALL OF THE CONTAMINATED
GROUNDWATER TO RUN INTO THE LITTLE BEAR CREEK SYSTEM, AND IS CONCERNED ABOUT POSSIBLE MOVEMENT TO THE WEST.

RESPONSE:     US EPA NOTES THAT UPON REVIEW OF THE SITE INFORMATION, WE TOO EXPRESS DOUBT IN THE VIEW,
EXPRESSED BY CERTAIN PRP REPRESENTATIVES, THAT LITTLE BEAR CREEK IS THE ULTIMATE RECEPTOR OF GROUNDWATER FLOW
FROM THE SITE.  IT APPEARS TO US EPA THAT LITTLE BEAR CREEK'S INFLUENCE ON THE GROUNDWATER REGIME IN THE AREA
MUST BE FINITE.  WHILE LITTLE BEAR CREEK DOES APPEAR TO RECEIVE A CONSIDERABLE LOADING OF POLLUTANTS FROM
SHALLOWER AQUIFER PORTIONS, THERE MUST BE A SUBSURFACE DEPTH BELOW WHICH LITTLE BEAR CREEK CANNOT INFLUENCE
FLOW.  US EPA IS EVALUATING GROUND WATER REMEDIATION FOR THE ENTIRE SITE IN THE FS CURRENTLY IN PREPARATION. 
THIS FS WILL DEAL WITH GROUNDWATER FLOW BESIDES THAT IN THE LITTLE BEAR CREEK AREA.

COMMENT 19:   MS. AMES, AREA RESIDENT, REGRETS THE LACK OF A QUESTION AND ANSWER SESSION DURING THE COMMENT
SESSION.

RESPONSE:     US EPA NOTES THAT MANY CITIZENS TOOK ADVANTAGE OF A QUESTION AND ANSWER SESSION HELD
IMMEDIATELY AFTERWARDS.

COMMENT 20:   MS. HARRISON EXPRESSED CONCERN OVER THE FATE OF THE WATER TABLE, AND WHETHER WELL USERS SHOULD
BE CONCERNED.

RESPONSE:     PLEASE REFER TO THE RESPONSE BELOW TO MR. GOLLACH'S WRITTEN COMMENTS (SEE WRITTEN COMMENT NO.
2)., WHICH TOUCHED ON A SIMILAR POINT.

COMMENT 21:   MR. GOLLACH OBSERVED THAT HE HOPES THE DRINKING WATER AVAILABLE TO THE PANELISTS WAS NOT FROM
THE SITE, BECAUSE WE'LL NEVER GET THE PLACE CLEANED-UP IF IT IS.

RESPONSE:     US EPA NOTES THAT WE ARE STILL HERE.  EVIDENTLY, THE WATER'S SOURCE WAS ELSEWHERE.

WRITTEN COMMENTARY RECEIVED DURING PUBLIC COMMENT PERIOD

COMMENT 1:    AUGUST 18, 1989 -- MR. WEISNER RECOMMENDS THE DREDGING OUT OF SAND/SEDIMENTS IN THE VICINITY OF
THE BOWMEN'S CLUB.

RESPONSE:     WE BELIEVE THAT THE ACT OF INTERCEPTING CONTAMINATED GROUNDWATER AND PROVIDING ADEQUATE
TREATMENT WILL ALLOW OPPORTUNITY FOR STREAM RECOVERY.  WE DO NOT BELIEVE REMOVAL OF SEDIMENTS IS NECESSARY
INITIALLY.  HOWEVER, US EPA DOES NOT RULE OUT THE POSSIBILITY OF FUTURE SEDIMENT REMOVED TO ENHANCE STREAM
RECOVERY.  ANY SUCH ACTION THOUGH MUST BE CAREFULLY CONSIDERED SO AS NOT TO CAUSE UNDUE SILTATION PROBLEMS. 
THE EFFECTIVENESS OF THE GROUNDWATER INTERCEPTION AND IMPACT UPON STREAM RECOVERY WILL BE CAREFULLY
MONITORED, AND IF DEEMED NECESSARY IN THE FUTURE, SEDIMENT REMOVAL WILL BE CONSIDERED.

COMMENT 2:    MR. GOLLACH DELIVERED WRITTEN MATERIAL TO US EPA AT THE AUGUST 16, 1989 PUBLIC MEETING.  MR.
GOLLACH URGED THAT A HEALTH STUDY BE DONE, AND EXPRESSED CONCERN OVER THE ZONE OF INFLUENCE OF EXTRACTION
WELLS.

RESPONSE:     US EPA SHARES MR. GOLLACH'S CONCERNS ABOUT HUMAN HEALTH.  THE AGENCY FOR TOXIC SUBSTANCES AND
DISEASE REGISTRY (ATSDR) IS AWARE OF THE CIRCUMSTANCES SURROUNDING THIS SITE AND IS EVALUATING THE NEED FOR
THIS STUDY.  THE US EPA HAS MODELLED THE INFLUENCE OF THE EXTRACTION WELLS ON THE WATER TABLE OF THE UPPER
AQUIFER.  BASED UPON THE MODELLING RESULTS, THE CONE OF INFLUENCE CREATED BY THE PUMPING WELLS ALONG THE
UNNAMED TRIBUTARY AND LITTLE BEAR CREEK IS APPROXIMATELY 3,000 FEET AT ITS MAXIMUM RADIAL DISTANCE.  THE
UPPER AQUIFER IN THE VICINITY OF THE O/S/C SITE HAS A RELATIVELY HIGH TRANSMISSIVITY (40,000-60 GPD/FT). 
WELLS PUMPING AT THE NOR-AM CHEMICAL SITE, 5,000 FEET SOUTH OF THE O/S/C FACILITY, PUMP APPROXIMATELY 200-500
GPM WITHOUT CAUSING A SIGNIFICANT (LESS THAN 1 FOOT) DECREASE IN THE GROUNDWATER TABLE.  THE PROPOSED
EXTRACTION WELLS WILL HAVE NO SIGNIFICANT INFLUENCE ON THE WATER TABLE IN THE ONE TO THREE MILE RADIUS.

COMMENT 3:    AUGUST 21, 1989 FROM US DEPT OF THE INTERIOR (DOI) - FISH AND WILDLIFE - LETTER URGES US EPA TO
CONSIDER PLACEMENT OF THE EXTRACTION WELLS ON HIGHER GROUND AWAY FROM THE CREEKS SUCH THAT CONSTRUCTION IN
THE FLOODPLAIN/WETLANDS AREA IS MINIMIZED AND THAT SEEPS WITHIN THE FLOODPLAIN CAN ALSO BE INTERCEPTED.  IT



IS ALSO RECOMMENDED THAT THE LEVEL OF TREATMENT SPECIFIED IN THE NPDES PERMIT BE CONSISTENT WITH THE
RECIPIENT WATER BODY'S DESIGNATION AS A TROUT STREAM.  US EPA DOT ALSO URGES DISCHARGE TO LITTLE BEAR CREEK
OF TREATED WATER AT A RELATIVELY UPGRADIENT POSITION IN ORDER TO SUPPLY WATER TO PRESERVE WETLANDS AND HELP
"FLUSH" THE CREEK.

RESPONSE:     US EPA APPRECIATES THE COMMENTS FROM THE FISH AND WILDLIFE SERVICE.  AS THE EXTRACTION SYSTEM
IS ENVISIONED, THE IMPACT AND ZONE OF INFLUENCE OF THE PUMPING WELLS WILL INDEED PROVIDE PROTECTION TO THE
FLOODED WETLANDS, AS WELL AS THE IMPACTED AREAS OF THE TWO CREEKS.  EXTRACTION WELLS WILL DEFINITELY BE
PLACED UPGRADIENT OUT OF THE FLOODPLAIN/WETLANDS.  ONLY MINOR CONSTRUCTION IS ENVISIONED FOR THE SURFACE
WATER DISCHARGE LOCATION.  WE INTEND TO SUPPLY SUCH INFORMATION TO THE SELECTED CONTRACTING FIRM THAT
DEVELOPS THE REMEDIAL DESIGN PLANS FOR THIS ACTION.  US EPA WILL ALSO NOTE THESE CONCERNS IN THE STATEMENT OF
WORK IT WILL SUPPLY TO SUCH DESIGN CONTRACTOR.

COMMENT 4:    AUGUST 24, 1989 FROM COUNSEL FOR CPC, INTERNATIONAL. LETTER NOTES THAT US EPA IS CREATING TWO
GROUNDWATER TREATMENT PLANS, THAT THIS FIRST PLAN ONLY HAS AN ENVISIONED LIFE OF FIVE YEARS, THAT THERE CAN
BE NO COLLECTION OF IMMINENT AND SUBSTANTIAL ENDANGERMENT WITH REGARD TO THIS ACTION, THAT AIR QUALITY DATA
IS UNUSABLE AND CONCLUSIONS MADE FROM ITS USAGE NOT APPROPRIATE, AND THAT ONLY TOXICITY PROBLEMS IN LITTLE
BEAR CREEK ARE RELATED TO CERTAIN METALS NOT ASSOCIATED WITH THE SITE.

RESPONSE:     US EPA IS NOT CREATING TWO GROUNDWATER REMEDIAL ACTIONS.  THIS ACTION IS TO ALLEVIATE A SURFACE
WATER CONTAMINATION PROBLEM WHILE OTHER EVALUATION PROCEEDS.  US EPA PERCEIVES THAT A PORTION OF THE OVERALL
CONTAMINATED GROUNDWATER SYSTEM, NAMELY THAT PORTION IN THE VICINITY OF LITTLE BEAR CREEK, IS THE SOURCE OF
THE SURFACE WATER PROBLEM.  HENCE THIS IS A LIMITED ACTION TO CONTROL THAT SOURCE.  THE GOAL AT THIS TIME IS
NOT ONE OF GROUNDWATER REMEDIATION, BUT OF STREAM RECOVERY AND THE PROTECTION OF HUMAN HEALTH.  THE ASSERTION
THAT THERE IS NO IMMINENT AND SUBSTANTIAL ENDANGERMENT IS INCORRECT.  THE RESULTS OF THE ENDANGERMENT
ASSESSMENT SHOW THAT CONTAMINANTS ENTERING THE AMBIENT AIR FROM THE GROUNDWATER DISCHARGE POSE EXCESS
LIFETIME CANCER RISK TO HUMAN POPULATIONS.  CLEARLY THE ORGANIC POLLUTANTS IN THE MONITORING WELLS AT O/S/C. 
AS SHOWN IN THE FOLLOWING TABLE, THE LEVELS OF CERTAIN HAZARDOUS SUBSTANCES FOUND IN LITTLE BEAR CREEK AND
DERIVED FROM THE ENTRY OF CONTAMINATED GROUNDWATER, EXCEED DRINKING WATER CRITERIA (BENZENE, VINYL CHLORIDE,
1, 2-DICHLOROETHANE), MICHIGAN AMBIENT WATER QUALITY CRITERIA (CHLOROFORM AND VINYL CHLORIDE), AND US EPA
CRITERIA FOR WATER-ORGANISM INGESTION (BENZENE).  FURTHER, ALL THESE ORGANIC COMPOUNDS NOTED ABOVE ARE KNOWN
OR PROBABLE HUMAN CARCINOGENS.

                                            AMBIENT
                                             WATER
                                            QUALITY
                                           CRITERIA
                              MICHIGAN      INGEST
                               RULE 57      ION OF
                   USEPA     WATER QUALITY   WATER   OBSERVED STREAM
   CONTAMINANT       MCL       GUIDELINE     & FISH   CONCENTRATION

                   (UG/L)      (UG/L)        (UG/L)       (UG/L)

   BENZENE           5           51           0.66           26
   CHLOROFORM        -           43           0.19           85
   1,2-DICHLORO-     5          560           0.94          140
   ETHANE
   VINYL CHLORIDE    2          3.1           2              52

US EPA CLEARLY IDENTIFIED WITHIN THE RI THAT COPPER AND MERCURY LEVELS WERE HIGH THROUGHOUT THE STREAM VALLEY
AND NOT SITE RELATED.  THE ASSERTION THAT THESE METALS ARE THE ONLY SUBSTANCES OF A TOXIC NATURE IS
INCORRECT, GIVEN THE CARCINOGENIC BEHAVIOR OF THE ORGANICS DISCUSSED.  US EPA BELIEVES THESE FINDINGS OF
SURFACE WATER QUALITY IN ITSELF JUSTIFIES A CONCLUSION THAT THERE IS AN IMMINENT AND SUBSTANTIAL
ENDANGERMENT.  GIVEN THE VOLATILE NATURE OF MANY OF THESE COMPOUNDS, US EPA ALSO PERCEIVES THAT THEIR ENTRY
INTO THE AIR FROM THE STREAM CREATES AN EXPOSURE PATHWAY FOR PERSONS NEARBY.  US EPA BELIEVES THAT THE
11/13/86 MDNR MEMORANDUM FROM R. TEOH - PLACED IN THE ADMINISTRATIVE RECORD - JUSTIFIES USAGE OF CERTAIN MDNR
AIR DATA.

THE CONSULTANT FOR CPC, MR. LODGE, NOTES THAT "IT IS CLEAR THAT THESE COMPOUNDS ARE LEAVING THE WATER AND
ENTERING THE ATMOSPHERE".

THE VALIDITY OF THE METHODS USED IN THE RSI REPORT IN ITS AIR MODEL IS IN QUESTION, AS NOTED IN MR. TEOH'S



REVIEW, THE RESULTS AND CONCLUSIONS, HOWEVER, ARE INTERESTING. THE RSI REPORT CONCLUDES THAT THE RESULT,
GENERATED BY USING "ACTUAL" FIELD DATA, SHOW THE AIR CONCENTRATIONS ARE BELOW MDNR AIR STANDARDS AND THERE IS
"NO RISK".  THE FOLLOWING IS A TABLE SHOWING RSI CALCULATED AIR CONCENTRATIONS:

AMBIENT AIR CONCENTRATION (UG/M3)

   SETTING/STANDARD      BENZENE       VINYL CHLORIDE  1,2-DICHLOROETHANE

   3 M MIX HEIGHT        0.00725        0.0559          0.231
   MICHIGAN AAC          0.14           0.4             0.09
   (1X10(-6))

US EPA NOTES THAT THE RSI FIGURES RELATED ABOVE SHOWS THE PREDICTED CONCENTRATION FOR 1,2-DICHLOROETHANE IS
2.6 TIMES THE MICHIGAN AAC, NOT BELOW, AS STATED. INTERESTINGLY, THE MODELLED DATA CONCURS WITH THE
CONCLUSIONS GENERATED IN THE RI'S ENDANGERMENT ASSESSMENT. RISKS CALCULATED BY US EPA USING THE EA'S EXPOSURE
ASSUMPTION ARE SHOWN BELOW:

                                                    EXCESS LIFETIME
                          MODELLED                    CANCER RISK
   COMPOUND         RSI AIR CONCENTRATIONS          DUE TO INHALATION
   BENZENE               0.00725                     5.5 X 10(-8)
   1,2-DICHLOROETHANE    0.231                       5.5 X 10(-6)
   VINYL CHLORIDE        0.0559                      4.3 X 10
   AGGREGATE RISK:                                   9.8 X 10(-6)

US EPA OFTEN CONSIDERS AN EXCESS CANCER RISK OF 1X10(-6) AS A "BENCHMARK" OF PROTECTION.  US EPA IS CONCERNED
WHEN A RISK IS FOUND TO BE GREATER THAN THIS LEVEL.  HENCE, YOUR FIGURES CLEARLY DEMONSTRATE AN EXCESS CANCER
RISK FACTOR GREATER THAN 1X10(-6) FOR THE CURRENT USE AIR INHALATION PATHWAY.  HENCE, US EPA BELIEVES THAT
TAKING ANY ACTION TO HELP ELIMINATE SUCH A PATHWAY IS FULLY JUSTIFIED.

COMMENT 5:    AUGUST 25, 1989 FROM COUNSEL FOR CPC, INT'L.  THIS LETTER RESUBMITS TEN PREVIOUS LETTERS TO US
EPA FROM CPC, INT'1. COUNSEL AND INDICATES THEY BE GIVEN CONSIDERATION IN US EPA'S RESPONSIVENESS SUMMARY. 
WHILE THE PRIMARY PURPOSE OF THE PUBLIC COMMENT PERIOD IS TO RECEIVE COMMENT ON THE PROPOSED PLAN, HOWEVER
ITEMS WRITTEN PRIOR TO THE PUBLIC COMMENT PERIOD CANNOT BE WRITTEN WITH THAT PURPOSE IN MIND, THEREFORE, US
EPA WILL RESPOND AS FOLLOWS:

(1)  FEBRUARY 10, 1989 -- CPC, INT'L. COUNSEL PROTESTS US EPA NOT PROVIDING VIA FOIA REQUEST A CERTAIN DRAFT
STATEMENT OF WORK AND CERTAIN RESIDENTIAL AIR SAMPLING DATA.

RESPONSE:     US EPA DOES NOT RELEASE DRAFT WORK PRODUCTS. US EPA WAS REQUESTED BY ATSDR TO GATHER CERTAIN
AIR DATA IN THE VICINITY OF THE O/S/C SITE.  IN THIS MATTER, US EPA FEELS IT IS INAPPROPRIATE TO RELEASE SUCH
DATA PRIOR TO ATSDR'S HAVING HAD AN OPPORTUNITY TO REVIEW AND COMMENT UPON DATA IT REQUESTED.  ATSDR OFTEN
VIEWS DATA IT REQUESTS AS MEDICALLY RELATED AND UPON CONSULTATION WITH ATSDR, US EPA BELIEVES IT ACTED
PROPERLY IN THIS MATTER.

(2) FEBRUARY 13,1989 -- CPC, INT'L. COUNSEL NOTES CERTAIN ITEMS AS TO SALE AND TRANSFER OF STORY CHEMICAL TO
CORDOVA CHEMICAL, AND NOTES CERTAIN INSTANCES OF INCINERATOR EXPLOSION AT THE SITE.

RESPONSE:  FOR THE PURPOSE OF CONSIDERING RELEVANT COMMENT ON THE PROPOSED PLAN, NO RESPONSE IS REQUIRED. 

(3)  FEBRUARY 14, 1989 -- CPC, INT'L. COUNSEL WRITES TO US EPA STATING THAT THE CREEK INTERCEPTOR HAS MERIT
IF IT STANDS ALONE, BUT IF FURTHER AQUIFER REMEDIATION IS CONSIDERED THEN THE INTERCEPTOR IS INAPPROPRIATE
BECAUSE IT IS "INCONSISTENT" WITH THE FINAL REMEDY.

RESPONSE:     CPC'S CONTENTION THAT THE INTERCEPTOR SYSTEM IS A VIABLE OPTION FOR THE FULL SITE REMEDIATION
IS UNFOUNDED.   THE OBJECTIVE OF THE FFS IS NOT RESTORATION OF THE AQUIFER, AS A  WHOLE, PUT  PREVENTION OF
GROUNDWATER DISCHARGES INTO THE CREEK SYSTEM.  THE  CREEK INTERCEPTOR DOES NOT ADDRESS THE HIGHLY POLLUTED
GROUNDWATER AT THE SITE AS EVIDENCED BY WELL W101D, NOR DOES IT ADDRESS THE SOUTHERLY COMPONENT OF THE
GROUNDWATER CONTAMINANT PLUME.  TO STATE THAT THE PROPOSAL ACTION IS INCONSISTENT IS TO IGNORE THE OVERALL
SCOPE OF   ACTIONS REQUIRED FOR THE FULL SITE. THE CREEK INTERCEPTOR IS BUT ONE COMPONENT OF THE OVERALL
REMEDIAL ACTION.  IN CLASSIFYING A STREAM BASED ON ITS POTENTIAL FOR USAGE AND NOT ITS CURRENT DEGRADED
STATE.  US EPA FURTHER NOTES THAT IT DOES NOT FEEL BOUND TO CONCUR WITH THE METHODOLOGY AND/OR CONCLUSIONS OF
ANY STUDY IN WHICH IT DID NOT HAVE AN OPPORTUNITY TO  HAVE MEANINGFUL INPUT AS TO SCOPE OR OBJECTIVE.



(5)  MARCH 1, 1989 -- CPC, INT'L. COUNSEL DEMAND $3,022,105 FOR CPC INCURRED RESPONSE COSTS AT THE O/S/C
SITE.

RESPONSE:     PLEASE REFER TO US EPA'S DEMAND LETTER OF MARCH 3, 1989 PLACED IN THE ADMINISTRATIVE RECORD FOR
THIS SITE AS BEING INDICATIVE OF US EPA RESPONSE.  PLEASE NOTE THAT THE US EPA DEMAND FOR APPROXIMATELY
$1,3000,000 IS SUBSTANTIALLY LESS THAN CPC'S ALLEGED EXPENDITURE THROUGH DECEMBER 1988 OF APPROXIMATELY
$1,673,830 FOR "RECOVERABLE" ATTORNEY'S FEES.

(6)  MARCH 14,1989 -- CPC, INT'L COUNSEL TAKES EXCEPTION TO THE USE OF MDNR AIR DATA AND DISAGREE WITH THE
COMPARISON OF THE ATSDR AIR DATA WITH MDNR AIR DATA.

RESPONSE:     US EPA ADDRESSES THE ISSUES OF MDNR AIR DATA IN THE RESPONSE TO WRITTEN COMMENT 4.  CPC
MISCONSTRUES OUR INCLUSION OF THE ATSDR REFERENCE.  US EPA INCLUDED THE REFERENCE IN THE RI TO THE ATSDR
SAMPLES AS A POINT OF THE COMPLETENESS.  SAMPLE HOLDING TIME EXCEDNECE PREVENTED INCLUSION OF THE DATA IN THE
REPORT.  US EPA HAS NEVER ATTEMPTED TO COMPARE ATSDR DATA TO MDNR AIR DATA AS STATED BY CPC.

IT IS IMPORTANT TO CONSIDER THE REASON, HOWEVER, WHY ATSDR DECIDED TO REQUEST RESIDENTIAL SAMPLING.  ATSDR
BECAME CONCERNED OVER THE PRESENCE OF CERTAIN ORGANIC COMPOUNDS IN THE SUMP WATER OF A RESIDENCE ALONG
CENTRAL ROAD.  THE SAMPLE COLLECTION AND ANALYSIS WAS PERFORMED BY CPC CONSULTANTS AND THE RESULTS OF THE
2/16/88 SAMPLING HAVE BEEN PLACED IN THE ADMINISTRATIVE RECORD.  IN PARTICULAR, ATSDR WAS CONCERNED OVER THE
PRESENCE OF VINYL CHLORIDE, BECAUSE IT IS A KNOWN HUMAN CARCINOGEN CAPABLE OF POSING A THREAT VIA THE SIR
INHALATION PATHWAY.  FURTHER, TO THE BEST OF US EPA'S KNOWLEDGE AND BELIEF, THESE ANALYTICAL RESULTS WERE NOT
FORWARDED TO STATE OR FEDERAL AUTHORITIES BY YOUR REPRESENTATIVES, BUT RATHER BY A CONCERNED CITIZEN.

(7)  MARCH 14, 1989 -- CPC, INT'L. COUNSEL NOTES A SERIES OF STUDIES THEY HAVE PERFORMED, INSTANCES WHERE
THEY ALLEGE US EPA IS MAKING USE OF SUCH STUDIES, AND CONCLUDE BY ASKING IF CPC SHALL CONTINUE THIS OVERSIGHT
ACTIVITY AND TO CONFIRM AUTHORIZATION TO INCUR COSTS.

RESPONSE:    AS NOTED ABOVE, US EPA DOES NOT FEEL BOUND TO CONCUR WITH METHODOLOGY AND/OR CONCLUSIONS OF ANY
STUDY IN WHICH IT DID NOT HAVE OPPORTUNITY TO HAVE MEANINGFUL INPUT AS TO SCOPE OR OBJECTIVE.  US EPA NOTES
THAT YOUR USAGE OF THE TERM "OVERSIGHT" IS HIGHLY INVENTIVE.

(8)  MARCH 14, 1989 - -CPC, INT'L. COUNSEL STATES TO US EPA THAT A MICHIGAN DNR LETTER TO US EPA MISSTATES
FACTS AS TO WHEN OFF-SITE MIGRATION OF A PLUME OF CONTAMINATED GROUNDWATER OCCURRED.

RESPONSE:     US EPA NOTES THAT ESTABLISHING WHEN SUCH EVENT OCCURRED IS NOT GERMANE TO THE TASK OF SELECTING
A REMEDY WHICH WILL PROTECT HUMAN HEALTH AND THE ENVIRONMENT AS A RESULT OF SUCH GROUNDWATER PLUME MOVEMENT
AND SUBSEQUENT ENTRY INTO SURFACE WATERS OF A PORTION OF SUCH PLUME.

(9)  JULY 11, 1989 -- CPC, INT'L. COUNSEL PROVIDES CERTAIN INFORMATION CONCERNING OFF-SITE DUMPING RELATED TO
THE O/S/C SITE.

RESPONSE:     OTHER THAN TO PLACE THIS DOCUMENT IN THE ADMINISTRATIVE RECORD, NO FURTHER RESPONSE IS REQUIRED
OF US EPA.

(10) JULY 26, 1989 LETTER FROM CPC, INT'L. COUNSEL CRITICIZING NUMEROUS ELEMENTS WITHIN THE RI.

(A)  COUNSEL STATES THAT THERE IS A LIMITED ANALYSIS OF EXISTING DATA AND INFORMATION ON THE SITE IN THE RI
AND PRECLUDES AN INTERIM REMEDY.

RESPONSE:    US EPA DISAGREES WITH CPC'S CONTENTION THAT AN INTERIM REMEDY IS PRECLUDED AT THIS STAGE BECAUSE
OF A LACK OF INFORMATION.  SUCH AS GROUNDWATER QUALITY.  INDEED, GIVEN CPC'S PAST STANCE ON THE MATTER - THAT
ALL SUBSTANTIVE MATTERS ARE KNOWN ON THE SITE, THAT THE DATA POINT TO NO ACTION OR AN ALTERNATIVE LIMITED TO
OCCASIONAL MONITORING, AND THAT PAST US EPA SUGGESTIONS THAT THERE MAY BE DATA GAPS ARE MERELY A
"SCHIZOPHRENIC ATTEMPT TO AVOID THE OBVIOUS CONCLUSION OF NO ACTION - IT IS INTERESTING THAT CPC WOULD NOW
TELL US THAT A LACK OF INFORMATION SHOULD PRECLUDE US EPA FROM RECOMMENDING A PRUDENT FIRST COURSE ACTION.

(B)  CPC STATES THAT THE ISSUE OF DEEP AQUIFER FLOW AND EXTENT OF CONTAMINATION REMAIN UNRESOLVED AND THAT TO
CONTINUE.

RESPONSE:     US EPA WILL ADDRESS THE ISSUE OF CONTAMINATION OF DEEPER PORTIONS OF THE AQUIFER IN THE OVERALL
SITE FEASIBILITY STUDY, NOW UNDERGOING PREPARATION.  US EPA PERCEIVES THAT THE MAJORITY OF POLLUTANTS IN
GROUNDWATER NEAR THE LITTLE BEAR CREEK SYSTEM ARE IN HYDROGEOLOGIC ZONES "A" AND "B", AS NOTED WITHIN THE



REMEDIAL INVESTIGATION.  DEEP WELLS TOWARDS OLD PRODUCTION AREAS DO APPEAR CONTAMINATED.  US EPA WILL
CONSIDER HOW TO DEAL WITH SUCH DEEPER LYING CONTAMINANTS: CARE MUST BE GIVEN TO AVOID DRAWDOWN OF MORE
GROSSLY POLLUTED SHALLOW AQUIFER GROUNDWATER INTO ZONES.

(C)  CPC STATES THAT IT WILL BE IMPOSSIBLE TO SELECT A TREATMENT SYSTEM WITHOUT FURTHER IDENTIFICATION (OF
UNKNOWN CONTAMINANTS) OR A TREATABILITY STUDY.

RESPONSE:     US EPA RECOGNIZES THE COMPLEX NATURE OF THE  GROUNDWATER CONTAMINATION PROBLEM.  AS YOU WELL
KNOW, THE LIST OF RAW MATERIALS AND  PRODUCTS MADE AT THIS SITE READ LIKE AN ORGANIC CHEMISTRY TEXTBOOK.   AS
YOU FURTHER KNOW, THE ANALYTICAL PROCEDURES EMPLOYED BY US EPA LABORATORIES AND ITS CONTRACT LABORATORIES ARE
GEARED TOWARD THE MORE COMMONLY USED CHEMICALS IN COMMERCE, OUT OF A UNIVERSE OF LITERALLY HUNDREDS OF
THOUSANDS OF SUCH COMPOUNDS.  WE THEN ARRIVE AT A COMPLEX QUESTION: DO WE POSTPONE A DECISION AT A SITE,
IGNORING THE CLEAR RISKS POSED BY THE POSITIVELY IDENTIFIED HAZARDOUS SUBSTANCES, AND WAIT UNTIL ALL
COMPOUNDS ARE KNOWN, OR DO WE DECLARE THAT A SUFFICIENT BODY OF INFORMATION IS KNOWN AND THAT OUR DUTY IS TO
ACT TO PROTECT PUBLIC HEALTH AND THE ENVIRONMENT?

US EPA BELIEVES THAT THE RISKS POSED BY COMPOUNDS POSITIVELY IDENTIFIED ARE SERIOUS ENOUGH TO WARRANT
RECOMMENDATION OF A COURSE OF ACTION AS IS DEVELOPED IN THE FOCUSED FEASIBILITY STUDY.  THIS IS NOT TO SAY
THAT US EPA DISMISSES THE QUESTION OF COMPOUNDS ONLY TENTATIVELY IDENTIFIED.  INDEED, YOUR ASSUMPTION IS
CORRECT.  US EPA WILL DEVELOP A TREATABILITY STUDY TO DEAL WITH THE ISSUE OF HOW BEST TO TREAT THE COMPLEX
MIXTURE OF GROUNDWATER CONTAMINANTS AT OTT/STORY/CORDOVA.  US EPA ALSO BELIEVES THAT RELIANCE ONLY ON
STANDARD PHYSICAL-CHEMICAL CRITERIA MAY NOT BE SUFFICIENT TO ADEQUATELY JUDGE TREATMENT OF SO COMPLEX A
MIXTURE.

(D)  CPC STRONGLY TAKES ISSUE WITH THE CHARACTERIZATION OF THE RISKS PRESENTED BY AIR EMISSIONS AT THE SITE.

RESPONSE:     THE 1986 MDNR AIR DATA WAS DISCREDITED, AS YOU TERM IT, BY YOU AND YOUR CONSULTANT.  WE ALSO
NOTE THAT MDNR REVIEWED THE "RSI" STUDY YOU POINT TO, AND FOUND CONSIDERABLE FAULT WITH IT.  IT SEEMS PRUDENT
TO US EPA TO NOTE THE CONCERNS OF STATE AGENCIES CHARGED WITH PROTECTING THE WELL BEING OF THEIR CITIZENS.

PLEASE ALSO REFER TO THE RESPONSE TO WRITTEN COMMENT 4 WHICH ADDRESS THIS ISSUE.

(E)  CPC CONTESTS THE CONCEPT OF "BURIED DRUMS OR WASTE" AT THE SITE, STATING THAT PLANT RECORDS  DO NOT
SUPPORT THIS SCENARIO.

RESPONSE:     US EPA, IN REVIEWING DATA GATHERED IN THE RI'S, SADDENED AND DISMAYED TO NOTE THE ASTONISHINGLY
HIGH LEVELS OF CONTAMINANTS IN SOILS AND GROUNDWATER NEAR CENTRAL PORTIONS OF THE OLD PRODUCTION AREAS. 
CONTENTIONS RAISED BY SOME, THAT ALL OF THE MATERIAL THAT COULD HAVE ENTERED THE GROUNDWATER HAS LONG SINCE
DONE SO AND THAT THERE IS NOTHING NEW TO FIND OUT ABOUT THE SITE BECAUSE THE LAST REMNANTS OF THIS
CONTAMINATION ARE NOW BLEEDING OFF INTO LITTLE BEAR CREEK, APPEAR TO BE IN SERIOUS DOUBT. IF ALL MATERIALS
HAVE LONG SINCE ENTERED THE GROUNDWATER AND MOVED DOWNGRADIENT, WHY THEN DID US EPA'S WELL CLUSTER W101,
INSTALLED NORTH OF AGARD ROAD TURN UP SUCH A LARGE VARIETY OF CONTAMINANTS AT SUCH HIGH LEVELS?  WHAT CAN
ACCOUNT FOR THEIR PRESENCE?  US EPA HAS RECEIVED ACCOUNTS FROM CITIZENS OF SUPPOSED WASTE DISPOSED AT VARIOUS
POINTS AROUND THE PLANT.  IN AN EFFORT TO INVESTIGATE SUCH REPORTS IN A COST-EFFECTIVE MANNER, US EPA HAS
PERFORMED GEOPHYSICAL INVESTIGATION AT THE SITE.  WE HAVE FOUND TWO AREAS YIELDING UNUSUAL ANOMALIES JUST
SOUTH OF AGARD ROAD AND SOUTH OF THE EQUALIZATION BASIN.  THESE AREAS ARE IN NO WAY RELATED TO UTILITY LINES,
AND U.S EPA RESERVES THE RIGHT TO PERFORM EXPLORATORY BORINGS AS PART OF FEASIBILITY STUDY DEVELOPMENT. 
FURTHER, THE CONCEPT OF SOURCE OF ADDITIONAL GROUNDWATER POLLUTANTS IS NOT LIMITED TO BURIED DRUMS.   WE
PERCEIVE THAT THE SOILS THEMSELVES IN CENTRAL AREAS OF THE SITE POSE A THREAT OF FURTHER RELEASE OF
CONTAMINATION.

(F)  CPC HAS BEEN GIVEN NO OPPORTUNITY TO COMMENT ON A DRAFT RI BEFORE REGION V ANNOUNCED IT WAS FINAL.

RESPONSE:     THE US EPA DOES NOT RELEASE DRAFT DOCUMENTS TO THE PUBLIC.

(G)  CPC STATES THAT THE ONLY RISKS PRESENTED IN THE RI'S ENDANGERMENT ASSESSMENT ARE PREMISED ON UNREALISTIC
FUTURE USE SCENARIO WITH FLAWED BASELINE DATA.  CPC ARGUES THAT THE CONTAMINATED GROUNDWATER PLUME HAS BEEN
MOVING SOUTHEAST FROM THE SITE AND DISCHARGING TO THE UNNAMED TRIBUTARY AND LITTLE BEAR CREEK SINCE MID-1975,
AND THAT SOME DEGREE OF NATURAL RECOVERY IS OCCURRING IN LITTLE BEAR CREEK.

RESPONSE:     "UNREALISTIC FUTURE USE SCENARIOS"?  WE REMIND YOU THAT ONCE, BEFORE IT WAS SO HIDEOUSLY
DEFILED, THIS AQUIFER SERVED AS A POTABLE DRINKING WATER SUPPLY, AND AS SUCH DESERVES PROTECTION AS A CLASS
II AQUIFER.  PERHAPS IT DISTURBS YOU THAT WE BOTHERED TO CALCULATE THE DEGREE OF RISK THAT MAY BE POSED IF



ONE HAPPENED TO USE GROUNDWATER FROM THE OTT/STORY/CORDOVA SITE FOR A WATER SUPPLY.  AS YOU KNOW, AS AN
AGENCY, WE BECOME CONCERNED IF A CERTAIN INCREMENTAL HEALTH RISK TO THE PUBLIC EXCEEDS ONE IN A MILLION.  BUT
AS THE RL NOW POINTS OUT IF A PORTION USED THE AQUIFER AT WELL POINTS OW9 OR OW12 AS A WATER SUPPLY, HE DOES
NOT FACE, A 1 IN 1,000,000 OR A 1 IN 100,000 CHANCE OF DEVELOPING DISEASE; NO - HE FACES A RISK OF 99 OUT OF
100 THAT HE WILL DEVELOP CANCER IF HE USED SUCH WATER TO DRINK OVER THE COURSE OF A LIFETIME.

FURTHER, WE EXPRESS DOUBT OVER YOUR CONTENTION THAT IT WAS ONLY SINCE MID-1975 THAT THE PLUME WAS MOVING
SOUTHEAST FROM THE SITE.

(H)  CPC STATES THAT IT IS WORTH NOTING THAT, AS INDICATED IN THE ATTACHED (YORK SERVICES, JULY 1989), THE RI
HAS SO FAR CONFIRMED THAT THE PLUME IS PURGING ITSELF OVER A PERIOD OF YEARS (ESTIMATED TO END BETWEEN 1990
AND 2019) AND THAT "SIMPLY PUT, LITTLE BEAR CREEK APPEARS TO BE EFFECTIVELY VOLATILIZING/ASSIMULATING THE
CONTAMINANTS OF CONCERN".

RESPONSE:     US EPA NOTES THAT CPC'S CONSULTANT REFERS TO HIS CALCULATIONS YIELDING THE YEARS CITED AS
SPECULATIVE.  US EPA IS SURPRISED YOUR LETTER OF 7/26/89 DID NOT ALSO ADVISE OF THE SPECULATIVE NATURE OF THE
CALCULATIONS.  US EPA ALSO TAKES NOTE THAT YOUR OWN CONSULTANT, AGAIN IN EXHIBIT 3, WAS NOT ABLE TO CONCLUDE
THAT LITTLE BEAR CREEK IS THE ULTIMATE BARRIER/RECEPTOR TO ALL GROUNDWATER FLOW FROM OTT/STORY/CORDOVA SITE. 
THIS APPEARS TO BEAR OUT SIMILAR CONCERNS RAISED BY US EPA.

COMMENT 6:    AUGUST 28, 1989 FROM COUNSEL FOR CPC, INT'L.  COUNSEL ALLEGES THAT THE ADMINISTRATIVE RECORD IS
SERIOUSLY DEFICIENT AND NOTES THAT SECTION 117 OF SARA CALLS FOR REASONABLE OPPORTUNITY FOR WRITTEN AND ORAL
COMMENT UPON THE PROPOSED REMEDY.  COUNSEL FURTHER NOTES THAT US EPA SHOULD EXTEND THE PUBLIC COMMENT PERIOD. 
COUNSEL FURTHER NOTES THAT A PUBLIC MEETING MUST BE HELD AND THE TRANSCRIPT MADE AVAILABLE.  COUNSEL FURTHER
NOTES THAT THE ADMINISTRATIVE RECORD BE MADE AVAILABLE AT OR NEAR THE SPECIFIC SITE.  COUNSEL ALLEGES US EPA
HAS NOT PREPARED AN INDEX FOR MATERIALS IN THE RECORD.  COUNSEL REMINDS US EPA OF THE NEED TO PROVIDE FOR
PARTICIPATION OF INTERESTED PERSONS IN DEVELOPMENT OF THE ADMINISTRATIVE RECORD.  COUNSEL AGAIN AS PER
EARLIER COMMENT, OBJECTS TO US EPA WITHHOLDING CERTAIN RESIDENTIAL INDOOR AIR SAMPLING RESULTS DESPITE FOIA
REQUESTS FOR ALL RECORDS.  IN A SIMILAR MANNER, COUNSEL ALLEGES THE ABSENCE OF INFORMATION ABOUT THE
ULTRAVIOLET OXIDATION PROCESS.

RESPONSE:     US EPA NOTES AGAIN THE OBVIOUS:  THAT A PUBLIC MEETING WAS HELD AUGUST 16, 1989 IN THE DALTON
TOWNSHIP HALL TO CONSIDER COMMENT UPON THE PROPOSED PLAN.  AS NOTED EARLIER DESPITE THE FACT THAT US EPA HAS
RECEIVED ONLY ONE REQUEST TO EXTEND THE PUBLIC COMMENT PERIOD (FROM COUNSEL FOR CPC, INT'L), US EPA EXTENDS
THE TIME FOR RECEIPT OF WRITTEN COMMENTARY.  US EPA SENT ON AUGUST 31 TO CPC, INT'L COUNSEL A COPY OF THE
ADMINISTRATIVE RECORD INDEX AS IT EXISTED THROUGH AUGUST 10, 1989.  OBVIOUSLY, US EPA WILL ADJUST THIS INDEX
TO REFLECT RECEIPT OF COMMENT.  US EPA NOTES THAT THE ENTIRE RECORD IS INDEED AVAILABLE AT OR NEAR THE SITE,
NAMELY AT THE WALKER MEMORIAL LIBRARY IN NORTH MUSKEGON.  US EPA EMPHATICALLY DENIES THAT THE RECORD IS
SERIOUSLY DEFICIENT, OR THAT US EPA HAS PRECLUDED PARTICIPATION OF INTERESTED PERSONS IN RECORD DEVELOPMENT. 
US EPA CITES THE VOLUMINOUS INCLUSION OF MATERIALS SENT TO US EPA BY CPC, INT'L. COUNSEL IN THE
ADMINISTRATIVE RECORD.  US EPA AGAIN STATES THAT IT DOES NOT FEEL BOUND TO ACCEPT THE CONCLUSIONS OF REPORTS
OR STUDIES IN WHICH IT HAD NO OPPORTUNITY FOR MEANINGFUL PARTICIPATION.  FINALLY, US EPA AGAIN DENIES THAT IT
WRONGFULLY WITHHELD DATA, AND CITES ITS RESPONSE TO THE AUGUST 25 COMMENT NOTED ABOVE.

COMMENT 7:    AUGUST 28, 1989 LETTER FROM CPC, INT'L. COUNSEL LISTING VARIOUS QUESTIONS CONCERNING THE
RI/FFS.

(1)  ARE ANY OF THE WETLANDS CHARACTERIZED OR OTHERWISE IDENTIFIED?

RESPONSE:     THE RI REPORT EXTENSIVELY DISCUSSES AND CHARACTERIZES THE LITTLE BEAR CREEK AND THE UNNAMED
TRIBUTARY.  THE CONCEPT OF FLOODPLAINS AND WETLANDS ARE BASIC TO ANY IMPACT OR REMEDIAL ACTION DISCUSSION. 
ITEMS SUPPLIED IN THE ADMINISTRATIVE RECORD REFLECT THE IMPACTED AREAS CLASSIFICATION AS FLOODED WETLANDS AND
PROTECTED ECOSYSTEMS (MEMO: 12/11/87, US DEPT. OF INTERIOR - FISH & WILDLIFE SERVICE).

(2)  ARE PERFORMANCE STANDARD PROTOCOLS AVAILABLE FOR PHYSICAL, CHEMICAL, AND BIOLOGICAL INDICATORS?

RESPONSE:     THE PERFORMANCE STANDARD PROTOCOL TO BE USED TO VERIFY THE EFFECTIVENESS OF THE REMEDIAL
ACTIONS ARE TO BE BASED UPON THE STATED GOALS AND OBJECTIVES OF THE FFS.  DETAILED MONITORING PROTOCOL ARE
DEVELOPED IN THE WORK PLAN FOR THE REMEDIAL DESIGN.  IT IS INAPPROPRIATE IN THE FFS OR PROPOSED PLAN TO
DEVELOP THIS DETAIL.

(3)  HAVE THE WATER QUALITY AND QUANTITY AND FLOW DYNAMICS OF THE SURFACE WATERS BEEN CHARACTERIZED
SUFFICIENTLY TO DETERMINE THE IMPACTS FROM THE PROPOSED STREAM DISCHARGE.



RESPONSE:     THE US EPA HAS PROVIDED DETAILS OF THE PROPOSED STREAM DISCHARGE TO MDNR FOR CONSIDERATION IN
THE DEVELOPMENT OF THE NPDES LIMITS.  INCLUDED IN THIS INFORMATION ARE PROPOSED DISCHARGE RATES AND LOCATIONS
AS NOTED IN THE APPENDICES.  SUFFICIENT INFORMATION IS AVAILABLE TO PROCEED WITH THE DISCHARGE LIMIT
DEVELOPMENT.

(4)  THE FFS CONTINUES TO SUGGEST THE PRESENCE OF BURIED WASTES AS CONTAMINANT SOURCES.  IS THERE ANY DATE TO
SUPPORT THIS CONTINUING ASSERTION?

RESPONSE:     PLEASE REFER TO WRITTEN COMMENT 5.10.E.

(5)  THE GROUNDWATER MODELLING DOES NOT ALLOW FOR ADSORPTION OR RETENTION IN THE SOIL/GROUNDWATER MATRICES.  
HOW DOES THIS FACT AFFECT THE SUGGESTED SIZE, SHAPE AND CONCENTRATION PROFILE OF THE PLUME?

RESPONSE:     THE MODELLED SIZE OF THE GROUNDWATER CONTAMINANT PLUME WAS APPROXIMATELY 15 PERCENT GREATER
THAN SUGGESTED IN THE RI.  HOWEVER, THE CONCENTRATION OF CONTAMINANTS AND THE GENERAL SHAPE OF THE PLUME ARE
THE SAME AS DISCUSSED IN THE RI.

(6)  WHY IS THE "SHORTHAND" SUM OF ORGANIC CONSTITUENTS USED TO EXPRESS PLUME DEFINITION RATHER THAN THE
ANALYTICALLY MEASURED (TOC) PARAMETER?

RESPONSE:     THE USE OF THE "TOTAL ORGANIC CONTAMINANT" IS THE SUMMATION OF ACTUAL ANALYTICALLY MEASURED
INDIVIDUAL GROUNDWATER CONTAMINANTS.  THE PARAMETER, THE COMMENTOR SUGGESTS BE USED, TOC (TOTAL ORGANIC
CARBON), ALTHOUGH AN ANALYTICAL MEASURE, IS A GROSS INDICATOR PARAMETER OF GENERAL CONTAMINATION, AND IS NOT
AS MEANINGFUL AS HE ACTUAL CONTAMINANT TOTALS IN DEFINING THE LEVEL OF POLLUTION FOUND.

(7)  HAS ANY THEORY OR EXPLANATION BEEN FORWARDED TO EXPLAIN WHY OW-12 CONTAMINATION IS ORDERS OF MAGNITUDE
GREATER THAN SIMILARLY SITUATED WELLS?

RESPONSE:     A COMPARISON OF MONITORING WELL SCREENED AT "SIMILARLY SITUATED" GEOLOGIC INTERVALS AND DEPTHS
AS OW-12 IN THE CONTAMINANT PLUME DID INDEED HAVE SIMILAR MAGNITUDES OF CONTAMINATION.  THESE WELLS INCLUDE
OW23, OW9D, W24, W25 AND K28D.  IT IS INTERESTING TO NOTE THAT OW-12 IS LOCALLY KNOWN AS THE "ROOT BEER" WELL
BECAUSE THE DARK AMBER COLOR OF THE GROUNDWATER AND OF ITS FOAMING ACTION WHEN SAMPLED.

(8)  CAN LITTLE BEAR CREEK ACCEPT A 400 GPM DISCHARGE WITHOUT EROSION OR OTHER NEGATIVE IN-STREAM IMPACTS? 

RESPONSE:     THE IMPACT OF EROSION ON THE STREAM DUE TO DISCHARGE AT LITTLE BEAR CREEK WILL BE MINIMAL.  AS
CITED IN YOUR "EXHIBIT 3" OF YOUR JULY 26 RI REVIEW, LITTLE BEAR CREEK HAS AN APPROXIMATE FLOW OF 9.2
FT(3)/SECOND AND AN "AVERAGE PLUME DISCHARGE" OF 0.31 TO 0.97 FT(3)/SEC.  THE PROPOSED DISCHARGE OF 400 GPM
(0.99 FT(3)/SEC) WOULD HAVE MINIMAL IMPACT ON THE RECEIVING STREAM.  THE ENGINEERED DISCHARGE STRUCTURE WOULD
PREVENT EROSION BY MINIMIZING THE DISCHARGE VELOCITY.

(9)  HOW ARE MEANINGFUL EVALUATIONS OF TREATMENT OPTIONS BEING CONSIDERED WHEN 85% OF THE TOC CONTAMINATION
IS UNDEFINED?  ARE THE RESULTS OF BENCH AND/OR PILOT SCALE TESTING AVAILABLE FOR VARIOUS TREATMENT TRAIN
COMPONENTS?

RESPONSE:     THE US EPA BELIEVES THAT GIVEN THE HIGH BOD LEVEL FOUND IN SEVERAL WELLS, CONVENTIONAL
BIOLOGICAL TREATMENT HAS A ROLE TO PLAY, PROVIDED INITIAL TREATMENT STEPS HELP ELIMINATE THE TOXICITY
PROBLEMS ASSOCIATED WITH THE POLLUTANTS.  VARIOUS BENCH-SCALE STUDIES HAVE BEEN PERFORMED ON O/S/C
GROUNDWATER PREVIOUSLY (SHUCKROW, PAJAK, OSEKA, AND JAMES, 1980; TOUHILL, SHUCKROW AND ASSOCIATES, INC.,
1979; JAMES SHUCKROW AND PAJAK, 1981). THE US EPA HAS ALSO INITIATED PRELIMINARY BENCH-SCALE TESTING OF THE
UV ENHANCED OXIDATION PROCESS USING GROUNDWATER FROM THE SITE.  THE RESULTS OF THE BENCH-SCALE TESTING ARE
CURRENTLY BEING EVALUATED.

(10) HOW WERE TREATMENT MODULES PAIRED WITH EXTRACTION/COLLECTION MODULES?

RESPONSE:     THE METHODOLOGY WE USED TO COMBINE TREATMENT TECHNOLOGIES WITH EXTRACTION/COLLECTIONS MODULES
WERE DEFINED IN THE FFS.  WE REFER THE COMMENTORS TO THIS DOCUMENT.

(11) WHAT IS THE STATUS OF THE UV PILOT/BENCH SCALE TESTING IN?  ARE THE RESULTS AVAILABLE?

RESPONSE:     PLEASE REFER TO COMMENTS SUPPLIED ABOVE IN WRITTEN COMMENT 7.9.

(12) WHAT ARE THE CURRENT FS PLANS FOR POTW USE?



RESPONSE:     US EPA AS NOTED IN THE FFS, IS CONSIDERING THE IMPACTS OF DISCHARGE UPON THE POTW, POTENTIAL
CAPITAL IMPROVEMENTS REQUIRED FOR THE ADDITIONAL FLOWS AND INDICATIONS FROM POTW OFFICIALS THAT THE DISCHARGE
MAY NOT BE ACCEPTED.  IN LIGHT OF THESE ISSUES, THE POTW USE FOR THE FS IS NOT BEING CONSIDERED.

(13) WHAT ARE THE EXPECTED EFFECTS OF FFS REMEDIAL PLAN ON STREAM FLOW REGIME?  HOW THEY EFFECT STREAM BIOTA? 
IS THE DRYING-UP OF THE STREAMS DETRIMENTAL TO NATURAL SYSTEMS INCLUDING WETLANDS?

RESPONSE:     ELIMINATION OF THE GROUNDWATER DISCHARGE TO LITTLE BEAR CREEK AND THE UNNAMED TRIBUTARY WILL
REDUCE STREAM FLOW. SURFACE WATER FLOW TO THE TRIBUTARY WOULD BE REDUCED TO RUNOFF DUE TO PRECIPITATION.  THE
EFFECT MAY BE DETRIMENTAL TO THE WETLANDS.  FOR THIS REASON, US EPA IS CAREFULLY CONSIDERING THE COMMENTARY
PROVIDED BY US EPA IS CAREFULLY CONSIDERING THE COMMENTARY PROVIDED BY US DOI - FISH AND WILDLIFE SERVICE ON
STREAM LOCATIONS IN AN EFFORT TO PRESERVE THE WETLANDS.

(14) WHAT ARE THE NPDES DISCHARGE OBJECTIVES UNDER CONSIDERATION BY MDNR?  HOW DO THEY COMPARE TO THE POTW
REQUIREMENTS?

RESPONSE:     THE US EPA HAS RECEIVED FROM MDNR THE REQUIREMENTS FOR THE NPDES DISCHARGE.  THEY ARE AVAILABLE
IN THE ADMINISTRATIVE RECORD FOR YOUR REVIEW AND COMPARISON.

(15) IF MCL STANDARDS DO NOT APPLY TO THE SURFACE WATER DISCHARGE, AND NPDES STANDARDS WILL BE DEVELOPED AT A
LATER DATE, AND CURRENT LEVELS ARE BELOW USEPA WQC, WHAT EFFLUENT LEVELS WERE USED FOR TREATABILITY
TECHNOLOGIES.

(16) HAS A COMPLETE INVENTORY OF ALL EXISTING MONITORING WELL DATA BEEN COMPLETED?

RESPONSE:     AN INVENTORY OF KNOWN MONITORING WELL DATA IS SUPPLIED IN THE RI/FS WORK PLAN.

(17) WHY HASN'T THE CREEK UNDERFLOW ISSUE BEEN RESOLVED?

RESPONSE:     THE US EPA FIRMLY BELIEVES THAT LITTLE BEAR CREEK HAS ONLY A LIMITED ABILITY TO INFLUENCE
GROUNDWATER MOVEMENT PARTICULARLY IN ZONE C.  GROUNDWATER IN THE SEMI-CONFINED SYSTEM, ZONE C, IS NOT
EXPECTED TO BE SIGNIFICANTLY INFLUENCED BY THE CREEKS AND THEREFORE CONTINUES TO FLOW EAST/SOUTHEAST BELOW
THE CREEK.

(18) ARE SEEP SOURCES LOCATED AND QUANTIFIED?

RESPONSE:     GROUND WATER SEEPS TO LITTLE BEAR CREEK ARE EVIDENT FROM THE CONFLUENCE OF THE UNNAMED
TRIBUTARY AND LITTLE BEAR CREEK TO SOUTH OF RIVER ROAD.  SEEPS TO THE UNNAMED TRIBUTARY ARE EVIDENT FROM THE
DAM OF THE POND BEHIND BOWMAN'S CLUB TO THE CONFLUENCE OF THE UNNAMED TRIBUTARY AND LITTLE BEAR CREEK.  WHILE
QUANTIFICATION OF THE NUMBER OF SEEPS HAS NOT BEEN MADE, IT IS NOT NECESSARY TO KNOW THE NUMBER TO PROCEED
WITH THE REMEDIAL ACTION.

(19) IS PERMANENT STREAM FLOW INSTRUMENTATION PLANNED?

RESPONSE:     THE US EPA IS NOT CURRENTLY CONTEMPLATING INSTALLATION OF PERMANENT STREAM FLOW
INSTRUMENTATION.  MDNR CURRENTLY MAINTAIN STAFF GUAGES IN THE CREEK.  WE DO RESERVE THE RIGHT TO IMPLEMENT
SUCH INSTRUMENTATION IN THE FUTURE.

(20) IS A 400 GPM PURGE RATE NECESSARY?  RATHER THAN DEWATER THE TRIBUTARY WOULD A REVERSE HYDRAULIC GRADIENT
FROM THE TRIBUTARY TO PUMP-OUT WELLS BE ADEQUATE?

RESPONSE:     US EPA BELIEVES, BASED UPON OUR ANALYSIS OF THE GROUNDWATER SYSTEM, THE 400 GPM IS NECESSARY
AND APPROPRIATE TO ACHIEVE THE OBJECTIVES OF THE PROPOSED PLAN.

(21) COULD THE TREATMENT FACILITIES BE RELOCATED FROM THE O/S/C SITE CLOSER TOWARD THE PURGE AND DISCHARGE
POINT (I.E., NEAR RIVER ROAD) TO REDUCE COSTS FOR PIPING AND PUMPING?

RESPONSE:     US EPA BELIEVES A TREATMENT SITE NEARER TO THE O/S/C FACILITY MAY BE MORE IMPLEMENTABLE BECAUSE
IT IMPOSES LESS A BURDEN ON RESIDENTIALLY HELD LAND NEAR THE STREAMS.

(22) EXPLAIN THE AIR SAMPLING PROGRAMS THAT PROVIDED DATA FOR USE IN THE RI AND ENDANGERMENT ASSESSMENTS. 
ARE QA/QC AVAILABLE?  ARE THE ATSDR RESULTS AVAILABLE FOR THE 1988 SAMPLES?



RESPONSE:     THE COMMENTATOR IS REFERRED TO RESPONSE TO WRITTEN COMMENT 4, WHICH ADDRESSES THIS ISSUE.

(23) WHY WERE INSTITUTIONAL CONTROLS AS AN INDEPENDENT INTERIM MEASURE NOT FULLY EVALUATED?

RESPONSE:     US EPA BELIEVES IT IS INAPPROPRIATE TO SPEAK IN TERMS OF "INSTITUTIONAL CONTROLS" TO ADDRESS
SURFACE WATER DEGRADATION PROBLEMS IN STREAMS WHERE, TO THE BEST OF US EPA'S KNOWLEDGE AND BELIEF, THE STREAM
BANK LAND IS NOT OWNED BY POTENTIALLY RESPONSIBLE PARTIES CONNECTED WITH THIS SITE.  THE CITIZENS LIVING IN
THE VICINITY OF RIVER, CENTRAL, AND RUSSELL ROADS NEAR THIS SITE HAVE BEEN DENIED FOR YEARS FULL USAGE
OPPORTUNITY OF A STREAM WHICH IS RIGHTFULLY THEIRS, DUE TO A PROBLEM CAUSED NOT BY THEIR OWN DOING, BUT BY
RELEASES HAVING THEIR ORIGIN AT THE O/S/C SITE.  THE MUSKEGON COUNTY HEALTH DEPARTMENT (MCHD), UPON THE
RECOMMENDATION OF THE MICHIGAN CENTER FOR ENVIRONMENTAL HEALTH STUDY, PLACED WARNING SIGNS IN LITTLE BEAR
CREEK SOME 2-3 YEARS AGO, WARNING POTENTIAL USERS OF CONTAMINATED WATER.  DURING THE PUBLIC AVAILABILITY
SESSION ON AUGUST 16, ONE MCHD REPRESENTATIVE WAS HEARD BY US EPA TO REMARK THAT IT IS TIME TO ORDER NEW
WARNING SIGNS, AS THE EXISTING ONES ARE BECOMING TOO WEATHERED. US EPA SINCERELY HOPES THIS WILL BE THE LAST
TIME SUCH AN ORDER IS NECESSARY.

(24) EXPLAIN THE 'DATA VERIFICATION' PROGRAM.

RESPONSE:     THE "DATA VERIFICATION" PROGRAM USED BY US EPA AT O/S/C IS DESCRIBED IN THE QUALITY ASSURANCE
PROGRAM PLAN FOR THE RI WORK PLAN.

(25) HOW WERE MODFLOW AND MOCFLOW MODELS SELECTED FOR USE FOR THIS SITE?  THE ASSUMPTIONS AND CALIBRATION
USED FOR SITE MODELING ARE NOT PRESENTED.  ARE THEY AVAILABLE?

RESPONSE:     BOTH THE MODFLOW AND MOCFLOW MODELS HAVE BEEN UTILIZED AND DOCUMENTED EXTENSIVELY IN THE
LITERATURE.  THE PRINCIPAL COMPONENTS OF THE MODELLING PROCESS HAVE BEEN INCLUDED IN THE SUPPORTING DOCUMENTS
WHICH ARE VOLUMINOUS.

(26) HAS THE GROUNDWATER MODELING IDENTIFIED THE HYDRAULIC RELATIONSHIP BETWEEN THE UNCONFINED AND
SEMI-CONFINED AQUIFERS NEAR THE STREAM?  IF SO, WHAT IS THE HYDRAULIC HEAD BETWEEN THE LAYERS.  BASED ON BOTH
EXISTING GROUNDWATER DATA AND THE RESULTS OF THE MODELING EFFORT, THE GROUNDWATER FLOW SYSTEM AND THE FATS
AND TRANSPORT OF CONTAMINANTS CAN BE CHARACTERIZED AS FOLLOWS:

                 ! GROUNDWATERS IN THE UNCONFINED ZONE APPROACH THE STREAMS TO THE EAST DRIVEN BY A STEEP
HYDRAULIC GRADIENT.  THIS HYDRAULIC GRADIENT IS CREATED BY A 40 FOOT DROP IN TOPOGRAPHY
FROM THE O/S/C SITE TO THE BOTTOM OF THE UNNAMED TRIBUTARY AND LITTLE BEAR CREEK.  MOST
OF THE GROUNDWATER IN THE UNCONFINED AQUIFER FROM THE O/S/C SITE FLOWS SOUTH BELOW THE
EXISTING STREAM CHANNEL FOLLOWING THE GROUNDWATER FLOW CREATED BY THE UNNAMED TRIBUTARY
AND LITTLE BEAR CREEK.

                 ! GROUNDWATERS IN THE SEMI-CONFINED ZONE APPROACH THE STREAMS TO THE EAST/SOUTHEAST, BUT
ARE DRIVEN BY A MUCH SMALLER HYDRAULIC GRADIENT.  CONFINING LAYERS BETWEEN THE TWO
AQUIFERS LIMITS LEAKAGE BETWEEN THE TWO AQUIFERS, THUS AS GROUNDWATERS IN THE
SEMI-CONFINED AQUIFER APPROACH THE STREAMS TO THE EAST/SOUTHEAST THE HYDRAULIC HEADS IN
THE UNCONFINED ZONE.  THIS CREATES A STEEP UPWARD HYDRAULIC GRADIENT BETWEEN THE TWO
ZONES IN THE VICINITY OF THE STREAMS.

                 ! GROUNDWATER CONTAMINANTS (DISSOLVED) IN THE UNCONFINED AQUIFER WILL FLOW EAST/SOUTHEAST
UNTIL THEY REACH THE STREAM CHANNEL.  AT THE STREAM CHANNEL THE CONTAMINANTS WILL EITHER
ENTER THE STREAMS AS GROUNDWATER SEEPAGE OR FLOW SOUTH BELOW THE STREAM CHANNEL.  THE
LIMITED NUMBER GROUNDWATER CONTAMINANTS DETECTED IN WELLS SCREENED IN THE UNCONFINED
AQUIFER EAST OF THE UNNAMED TRIBUTARY AND THE PRESENCE OF FAIRLY HIGH LEVELS OF
GROUNDWATER CONTAMINANTS IN WELLS OW-12, AND OW-23 SUPPORTS THIS CONCLUSION.

                 ! GROUNDWATER CONTAMINANTS IN THE SEMI-CONFINED ZONE WILL CONTINUE TO FLOW EAST/SOUTHEAST
REMAINING RELATIVELY UNAFFECTED BY TOPOGRAPHIC FEATURES.  THIS CONCLUSION IS SUPPORTED
BY THE PRESENCE OF SEMI-VOLATILE GROUNDWATER CONTAMINANTS IN WELLS EAST OF THE UNNAMED
TRIBUTARY.

(27) HAVE THE GROUNDWATER MODELS SUGGESTED FATE AND TRANSPORT REGIME FOR VARIOUS PLUME CONTAMINANTS?

RESPONSE:     PLEASE REFER TO THE ABOVE WRITTEN COMMENT.



(28) WAS CONSTRUCTING THE PURGE WELLS ALONG THE AXIS OF THE PLUME CONSIDERED?

RESPONSE:     CAPTURE THE PLUME BEYOND ELIMINATING SEEPAGE OF CONTAMINATED GROUNDWATER WAS NOT THE OBJECTIVE
OF THE FFS PUMPING WELLS.  PLACEMENT OF THE EXTRACTION WELLS PERPENDICULAR TO THE AXIS OF THE PLUME AT THE
CREEK IS THE MOST EFFECTIVE METHOD OF INTERCEPTING GROUNDWATER DISCHARGES.

EFFECTIVENESS BASED ON INFLUENT GROUNDWATER CONTAMINANT LEVELS/

RESPONSE:     INFLUENT GROUNDWATER CONTAMINANT LEVELS HAVE BEEN PREDICTED BASED ON GROUND WATER MODELING OF
THE FLOW REGIME AT THE SITE COUPLED WITH CURRENT ANALYTICAL RESULTS OF SAMPLES TAKEN FROM ONSITE GROUNDWATER
MONITORING WELLS.  THE RESULTING INFLUENT CONCENTRATIONS THAT WERE PREDICTED ARE EXPECTED TO COMPARE CLOSELY
WITH THE ACTUAL INFLUENT CONCENTRATIONS FROM THE EXTRACTION OPTIONS.  THE SENSITIVITY OF TREATMENT COSTS AND
EFFECTIVENESS OF TREATMENT WILL THEREFORE BE MINIMAL.  THE RECOMMENDED TREATMENT PROCESS TRAIN HAS BEEN
FORMULATED TO BE ABLE TO HANDLE NOT ONLY SMALL FLUCTUATIONS IN CONCENTRATION BUT ALSO LARGER CHANGES IN
CONCENTRATION THAT ARE EXPECTED TO OCCUR OVER TIME.  THE EFFECTS ARE MOST NOTICEABLE IN CARBON ADSORPTION
COSTS WHICH ARE EXPECTED TO DECREASE WITH TIME AS DILUTION EFFECTS ARE ENCOUNTERED.  THE CARBON ADSORPTION
UNIT WILL ACT AS A BUFFER TO THE OTHER TREATMENT OPTIONS.  AS CONCENTRATIONS INCREASE THE CARBON UNIT WILL
REMOVE MORE CONTAMINANTS AND VISE VERSA FOR A DECREASE IN INFLUENT CONCENTRATION.

(30) WHY DOES THE INTERIM REMEDY HAVE A 5-YEAR DESIGN LIFE?

RESPONSE:     COST EVALUATIONS FOR REMEDIAL ALTERNATIVES IN THE FFS WERE BASED UPON A "FIVE YEAR DESIGN
LIFE".  AS STATED IN THE FFS, THIS IS BECAUSE FUTURE REMEDIAL ACTIONS AT THE O/S/C SITE MAY HAVE A MAJOR
IMPACT UPON OPERATIONAL AND MAINTENANCE COST OVER THE LIFETIME OF THE REMEDIAL ACTION. THE COST CONSIDERATION
MAY REQUIRE RE-EVALUATION ONCE THE FULL SITE REMEDIATION HAS BEGUN.  THE ACTUAL "WORKING LIFE" OF THE
PROPOSED FFS ACTION IS FAR LONGER THAN 5 YEARS.

(31) WILL ANY OF THE PROPOSED INTERIM STREAM REMEDIATION PLANS REDUCE SURFACE H2O OR SEDIMENT METAL
CONCENTRATIONS?

RESPONSE:     THE US EPA BELIEVES THAT CONCENTRATIONS OF METALS IN THE SURFACE WATER AND SEDIMENTS ARE
RELATED TO BACKGROUND CONCENTRATIONS AND AS SUCH, REQUIRE NO REMEDIATION ON THIS BASIS.

(32) HOW ARE THE PREFERRED FFS ALTERNATIVES CONSIDERED "FUNDAMENTALLY COMPATIBLE" WITH THE PROBABLE FS
REMEDIES?

RESPONSE:     US EPA PERCEIVES THREE PROBLEMS AT O/S/C - CONTAMINATED SOILS, CONTAMINATED GROUNDWATER, AND
CONTAMINATED SURFACE WATER CAUSED BY A PORTION OF THE CONTAMINATED GROUNDWATER. THIS ACTION WILL ADDRESS THE
LATER INSTANCE OF CONTAMINATION.

COMMENT 8:    AUGUST 30, 1989 LETTER FROM CPC, INT'L. COUNSEL TO US EPA NOTING THAT "AS YOU KNOW" CPC
INITIATED THE CONCEPT OF A LITTLE BEAR CREEK INTERCEPTOR REMEDY IN 1987, US EPA'S GROUNDWATER PUMP AND TREAT
SCHEME IS WHOLLY UNJUSTIFIED, THAT US EPA VIOLATES ITS OWN GUIDANCE, AND THAT NO IMMINENT HAZARD EXISTS AT
THE O/S/C SITE.

RESPONSE:     US EPA, FOR REASONS STATED ABOVE IN THE RESPONSE TO CPC'S LETTER OF AUGUST 24, 1989, NOTES THAT
AN IMMINENT AND SUBSTANTIAL ENDANGERMENT EXISTS AT THE O/S/C SITE; HENCE A PLAN TO ALLEVIATE CERTAIN OF THOSE
HAZARDS ASSOCIATED WITH CONTAMINATED SURFACE WATER IS JUSTIFIED.  US EPA NOTES THAT THE CITATION PROVIDED BY
CPC COUNSEL, P. 3-8, IS INCORRECT.  THE QUOTATION NOTED BY CPC MAY BE FOUND ON P. 3-4. US EPA BELIEVE CPC
ASSERTION, THAT THE ZONES OF CONTAMINATION ARE CLOSELY INTERCONNECTED AND "DEFY COMPARTMENTALIZATION" IS ALSO
INCORRECT.

US EPA BELIEVES THE GEOLOGICAL ZONES CITED IN THE RI ARE SUFFICIENTLY DIFFERENT, AND THAT CONTAMINATION IN
SHALLOWER ZONES NEAR THE CREEKS MAY BE ADDRESSED.  US EPA ALSO NOTES THAT P. 3-4 CITES OTHER FACTORS THAT
"... CAN HELP TO IDENTIFY POTENTIAL OPERABLE UNITS..."  ONE OF THESE IS "PRESENCE AND LOCATION OF HOT SPOTS -
CAN A REMEDIAL ACTION BE IMPLEMENTED TO REDUCE OR ELIMINATE HOT SPOTS WITHOUT ADVERSELY AFFECTING THE OVERALL
PLUME? ..." IN THIS CASE, THE ANSWER IS YES]  US EPA PERCEIVES THE SURFACE WATER CONTAMINATION CAUSED BY THE
INFLUX OF A PORTION OF THE PLUME AS SUCH A "HOT SPOT"]

US EPA IS ALSO EAGER TO RESPOND TO THE COMMENT, "AS YOU KNOW.. IN 1987"]  NO, US EPA DID NOT KNOW OF THIS
PROPOSAL IN 1987, ALTHOUGH CPC WAS APPARENTLY NEGOTIATING WITH THE STATE OF MICHIGAN OVER IMPLEMENTING AN
UNDERDRAIN COLLECTION SYSTEM WITH NO PROVISION FOR TREATMENT OF THE CONTAMINATED WATER.  INDEED, AS THE
ADMINISTRATIVE RECORD SHOWS, A FEBRUARY 17, 1988 LETTER FROM COUNSEL FOR AEROJET TO COUNSEL FOR CPC SUGGESTED



THAT MAYBE IT WOULD BE A GOOD IDEA TO EVENTUALLY LET US EPA KNOW WHAT IT WAS THAT CPC HAD BEEN DISCUSSING
WITH MICHIGAN.  US EPA ALSO HAVE COME TO UNDERSTAND THAT ONE CONDITION OF MICHIGAN ACCEPTANCE OF THIS
PROPOSAL WAS TO HAVE FORBADE MICHIGAN FROM EVER PROVIDING ITS 10 PERCENT MATCHING SHARE FOR ANY REMEDY US EPA
MIGHT BELIEVES MICHIGAN ACTED WISELY IN REJECTING SUCH A CONDITION.

COMMENT 9:    DOCUMENT GENERATED BY WENCK ASSOCIATES AND YORK CORPORATION FOR CPC TITLED "TECHNICAL REVIEW,
FOCUSSED FEASIBILITY STUDY FOR OTT/STORY/CORDOVA SITE, MUSKEGON, MICHIGAN" DATED AUGUST 1989.

(1)  SECTION II, REVIEW OF OBJECTIVES

(A)  THE REVIEWERS STATE THAT THERE HAS BEEN NO DEFINITIVE EVIDENCE PRESENTED IN THE RI OR FFS INDICATING A
SIGNIFICANT THREAT TO THE ENVIRONMENT.

RESPONSE:     THE US EPA HAS REVIEWED ALL DOCUMENTS PERTAINING TO THE IMPACT OF CONTAMINATED GROUNDWATER
DISCHARGE TO THE LITTLE BEAR CREEK.  THE RI REPORT DOCUMENTS EXTENSIVELY THE DEGRADATION OF ENVIRONMENTAL
QUALITY IN THE IMPACTED AREA. WE SERIOUSLY DISAGREE WITH THE ASSUMPTION THAT THERE IS NOT A SIGNIFICANT
THREAT TO THE ENVIRONMENT DUE TO SURFACE WATER CONTAMINATION.

(B)  THE REVIEWER ASSERTS THAT ALTERNATIVE OPTIONS "NOTABLY THE INSTITUTIONAL CONTROLS OPTIONS" HAVE BEEN
NEGLECTED IN THE FFS.

RESPONSE:     PLEASE REFER TO THE RESPONSE TO WRITTEN COMMENT 5.10.

(C)  THE REVIEWER STATES THAT THE "RISKS IDENTIFIED" DO NOT NECESSARILY INDICATE THE NEED THAT A FFS BE
PERFORMED FOR THE GROUNDWATER OPERABLE UNIT AT LITTLE BEAR CREEK AND ITS UNNAMED TRIBUTARY.

RESPONSE:     THE US EPA PROCEEDED WITH THE FFS AT THIS LOCATION TO CONTROL THE SOURCE OF CONTAMINANT INPUT
TO THE CREEK, MOST NOTABLY THE CONTAMINATED GROUNDWATER.  TO STATE THAT THE RISKS DO NOT INDICATE THE NEED
FOR THE FFS IS UNJUSTIFIED BY FACT.

(D)  THE REVIEW TAKES EXCEPTION TO INCLUSION OF THE STREAM UNDERFLOW IN THE OBJECTS AND NOTES THAT THE ISSUE
OF CREEK UNDERFLOW IS RELATED TO THE SEMI-CONFINED AQUIFER.

RESPONSE:     THE US EPA AGREES THAT THE ISSUE OF STREAM UNDERFLOW IS RELATED TO THE SEMI-CONFINED ZONE. 
HOWEVER, ANALYTICAL RESULTS DURING THE RI DO INDICATE THAT CONTAMINATION HAS TRAVELED EAST OF LITTLE BEAR
CREEK IN THE UNCONFINED SYSTEM.

(F)  THE REVIEWER QUESTIONS THE "INTEGRITY AND APPLICABILITY" OF THE AIR DATA USED TO GENERATE THE
ENDANGERMENT ASSESSMENT.

RESPONSE:     PLEASE REFER TO THE RESPONSE TO WRITTEN COMMENT 4 WHICH ADDRESSES THIS ISSUE.

(G)  THE REVIEWER COMMENTS THAT THE RISK ASSESSMENT USED "QUALITATIVE TERMS" WHEN DISCUSSING THE CALCULATED
RISK AT LITTLE BEAR CREEK.

RESPONSE:     THE US EPA INDEED USE QUALITATIVE DESCRIPTIONS OF THE SERIOUS RISK INCURRED BY VOLATILE
EMISSIONS AT THE CREEK. WE ALSO BACKED UP THESE QUALITATIVE DESCRIPTION WITH ACTUAL QUANTITATIVE RESULTS
WHICH THE REVIEW HAS OVERLOOKED.

(H)  THE REVIEWER ASSERTS THAT THE RISKS IDENTIFIED IN THE FFS ASSOCIATED WITH THE USE OF GROUNDWATER AS A
POTABLE SOURCE ARE NOT JUSTIFICATIONS THAT A "FFS BE PERFORMED".

RESPONSE:     PLEASE REFER TO THE RESPONSE TO WRITTEN COMMENT 5.10.G.

(1)  THE REVIEWER QUESTIONS WHY THE INSTITUTIONAL CONTROLS OPTION, WHILE RETURNED FOR INCLUSION OF EACH
RESPONSE ACTION, IS NOT AND OF ITSELF REFERRED TO AS AN INTERIM OPTION.

RESPONSE:     PLEASE REFER TO THE RESPONSE TO WRITTEN COMMENT 5.10.

(2) SECTION III - COMPATIBILITY WITH LONG-TERM REMEDIES

(A)  THE REVIEWER QUESTIONS THE COMPATIBILITY OF THE PUMP OUT SYSTEM WITH ANY LONG-TERM SOLUTION AT THE SITE
AND STATE THE SYSTEM MAY ACTUALLY MAKE THE SITUATION WORSE.



RESPONSE:     THE US EPA QUESTIONS HOW THIS SITUATION COULD ACTUALLY BECOME MUCH WORSE THAN IT IS.  THE
PUMP-OUT WELLS WERE CONSIDERED AS AN ACTION WHICH WOULD BE COMPATIBLE WITH ANY REMEDIAL ACTION THAT WILL BE
IMPLEMENTED AT THE SITE.

(B)  THE REVIEWER CONTENDS THAT THE RI DID NOT CONTAIN AMPLE HYDROLOGICAL DATA TO ANALYZE THE COMPLEX
HYDROGEOLOGY OF THE SITE.

RESPONSE:     THE VOLUME OF HYDROGEOGICAL DATA AVAILABLE IN THE RI WAS MORE THAN SUFFICIENT TO CALIBRATE BOTH
GROUNDWATER FLOW MODELS TO EXISTING SITE CONDITIONS.

(C)  THE REVIEWS STATE THAT THE PRESENTATION OF FOUR STRATIGRAPHIC ZONES (A THROUGH D) AS PRESENTED IN THE RI
IS AN OVERSIMPLIFICATION AND OBSCURES THE COMPLEXITY AND VARIABILITY OF THE UNDERLYING LITHOLOGY AT THE O/S/C
SITE.

RESPONSE:     THE SIMPLIFICATION OF COMPLEX SETTINGS IS PRACTICED IN VIRTUALLY EVERY BRANCH OF SCIENCE AND
ENGINEERING IN ORDER TO ALLOW THE DEVELOPMENT OF SOLUTIONS TO PROBLEMS. HYDROGEOLOGIC DATA COLLECTED AT THE
O/S/C SITE TO DATE INDICATES THAT THE FOUR UNITS OUTLINED IN THE RI REPORT DO HAVE LOCAL VARIABILITY, BUT
THEY CAN BE CORRELATED ACROSS THE SITE.  IN ADDITION, IT IS COMMON PRACTICE IN COMPLEX HYDROGEOLOGIC
ENVIRONMENTS TO GROUP SIMILAR GEOLOGIC UNITS TOGETHER AND DERIVE EQUIVALENT VERTICAL AND HORIZONTAL
CONDUCTIVITIES BASED ON DERIVATIONS OF DARCY'S LAW.

(D)  THE REVIEW QUESTIONS HOW THE GROUNDWATER MODELS USED COULD PROVIDE A REALISTIC REPRESENTATION OF THE
SITE DURING REMEDIATION AND HOW APPLICABLE THE MODELS ARE TO THE SITE.

RESPONSE:     USING THE AVAILABLE HYDROGEOLOGIC DATA IT WAS POSSIBLE TO CALIBRATE BOTH MODFLOW AND MOCFLOW TO
EXISTING SITE CONDITIONS.  MODFLOW AND MOCFLOW ARE BOTH UNITED STATES GEOLOGICAL SURVEY GROUNDWATER FLOW
PROGRAMS THAT HAVE BEEN USED EXTENSIVELY OVER THE PAST DECADE TO MODEL A LARGE VARIETY OF HAZARDOUS AND
NON-HAZARDOUS WASTE SITES WITH VARIOUS DEGREES OF COMPLEXITY.  BOTH MODELS ARE MARKETED BY ONE OF THE LARGEST
GROUNDWATER MODELING CENTERS IN THE NATION, THE INTERNATIONAL GROUNDWATER MODELING CENTERS IN INDIANAPOLIS,
INDIANA AND EXTENSIVE DOCUMENTATION, AND VERIFICATION OF BOTH MODELS IS READILY AVAILABLE.

(C)  THE REVIEWER QUESTIONS THE PLACEMENT OF THE PUMPING WELLS.

RESPONSE:     THE OBJECTIVE OF THE PUMPING WELLS PROPOSED IN THE FFS WAS NOT TO REMOVE CONTAMINANTS FROM THE
MOST CONTAMINATED PORTIONS OF THE PLUME AT THE FACILITY, BUT TO PREVENT GROUNDWATER DISCHARGE INTO THE
CREEKS.  DEVELOPMENT OF OPTIMAL WELL CONFIGURATIONS FOR THE REMOVAL OF CONTAMINATED GROUNDWATER FOR THE FULL
SITE WILL BE ADDRESSED IN FS REPORT.

(F)  GIVEN THE PROPOSED CONFIGURATION OF THE EXTRACTION WELL LOCATIONS, IT IS UNCLEAR IF THE EXTRACTION WELLS
WILL TRULY KEEP GROUNDWATER CONTAMINANTS OUT OF THE STREAM AND MEET THE OBJECTIVES OF THE FFS.

RESPONSE:     THE CAPTURE ZONE OF THE GROUNDWATER EXTRACTION SYSTEM OUTLINED IN THE FFS EXTENDS NORTH BEYOND
OW-12.  THE PLUME BOUNDARY OUTLINED IN THE RI IS AN APPROXIMATE BOUNDARY NORTH OF OW-12.  NO GROUNDWATER
SEEPS HAVE BEEN DOCUMENTED NORTH OF OW-12.  THE GROUNDWATER FLOW DIRECTION (SOUTHEAST) WILL COMPLEMENT THE
WELL LOCATIONS BY ENHANCING GROUNDWATER MOVEMENT TO THE EXTRACTION WELL.

(G)  THE REVIEW SPECULATES THAT IT MAY NOT BE NECESSARY TO EXTRACT GROUNDWATER AT A RATE OF 400 GPM.  IT MAY
BE ONLY NECESSARY TO REVERSE THE HYDRAULIC GRADIENT FROM THE TRIBUTARY BACK TO THE EXTRACTION WELL.  IT MAY
NOT BE NECESSARY TO DRAW GROUNDWATER DOWN BELOW THE STREAMBED.

RESPONSE:     THE US EPA BELIEVES, BASED UPON THE MODELLING, THAT THE PUMPING RATE OF 400 GPM IS NECESSARY TO
PREVENT GROUNDWATER SEEPAGE INTO LITTLE BEAR CREEK AND THE UNNAMED TRIBUTARY.

(H)  THE REVIEWER STATES THAT THE CONSTRUCTION OF THE SLURRY WELL MAY NOT BE COMPATIBLE WITH A LONG-TERM
SOLUTION BECAUSE OF THE ESSENTIAL IRREVERSIBILITY OF THE ACTION.

RESPONSE:     THE US EPA AGREES WITH THE COMMENTOR ABOUT THE POTENTIAL IMPACTS OF THE SLURRY WELL ON THE
GROUNDWATER FLOW REGIME AND UPON THE REMEDIES FOR THE FULL SITE.

(I)  THE REVIEW QUESTIONS BY THE CONFIGURATION OF THE EXTRACTION WELLS INDICATE THAT IT WOULD BE EFFECTIVE IN
MEETING THE OBJECTIVES OF THE FFS.

(J)  THE REVIEWER NOTES THAT THE CLAY ZONE THAT THE SLURRY WELL IS TO BE KEYED INTO IS NOT NECESSARILY



CONTINUOUS OR WELL-DEFINED ACROSS THE AREA.

RESPONSE:     THE CONCERNS OF THE REVIEWER ARE NOTED.  THE BASE OF THE CLAY DOES VARY ACROSS THE SITE AND
THERE ARE SOME UNCERTAINTIES ASSOCIATED WITH THE CONSTRUCTION OF THE SLURRY WALL.  HOWEVER, THE SLURRY WALL,
TO A DEPTH OF 90 FEET, WHEN COMBINED WITH EXTRACTION, WAS DETERMINED BY MODELING TO BE EFFECTIVE IN
PREVENTING MIGRATION OF CONTAMINANTS INTO THE CREEKS.

(K)  THE REVIEWER TAKES WITH THE "NEW" SUBJECT OF "WETLANDS" AND THE IMPACTS OF REMEDIAL ACTIONS.

RESPONSE:     DISCUSSIONS CONCERNING THE "WETLANDS" ASSOCIATED WITH THE SITE ARE NEW.  DOCUMENTS CONTAINED IN
THE ADMINISTRATIVE RECORD (US DEPARTMENT OF INTERIOR, 12/11/87) DOCUMENT THE DEPARTMENT OF INTERIOR - FISH &
WILDLIFE SERVICES CONCERNS ABOUT THE IMPACT OF CONTAMINATED GROUNDWATER DISCHARGES ON THE WETLANDS AREA.

(A)  THE REVIEWER BELIEVES THE DISCUSSION OF THE NEGATIVE IMPACTS ON LITTLE BEAR CREEK SHOULD HAVE INCLUDED
OTHER STUDIES.

RESPONSE:     PLEASE REFER TO THE RESPONSE TO WRITTEN COMMENT 9.1.A.

(3)  TREATMENT/DISPOSAL TECHNOLOGIES AND PROCESSES.

(A)  THE REVIEWER QUESTIONS WHY THE REINJECTION INFILTRATION OPTION WAS ELIMINATED IN THE SCREENING AND WANTS
TO KNOW WHY IT IS "NOT DIRECTLY APPLICABLE TO ACTIONS" AT LITTLE BEAR CREEK.

RESPONSE:     THE US EPA BELIEVES THAT THE IMPLEMENTATION OF THE REINJECTION/INFILTRATION SCHEME TO THE
REMEDIAL ACTION AT LITTLE BEAR CREEK IS INAPPROPRIATE BECAUSE, AT THIS TIME, IT IS POTENTIALLY INCOMPATIBLE
WITH FUTURE ACTIONS AT THE O/S/C FACILITY.  THE COST EFFECTIVENESS OF A LIMITED REINJECTION/INFILTRATION
SCHEME IS QUESTIONABLE.  THE REVIEW IS CORRECT IN NOTING THAT FIGURE 3-2 INCORRECTLY RETAINS THE
REINJECTION/INFILTRATION OPTION.

(B)  THE REVIEW QUESTIONS WHY THE DISPOSAL OPTION CHOSEN IN THE PROPOSED PLAN IS SURFACE WATER DISCHARGE AND
NOT THE POTW.  FURTHER, AN INTERIM RECEIPT OF TREATED GROUNDWATER MAY BE ALLOWED, ACCORDING TO AN UNNAMED
OFFICIAL AT THE POTW.

RESPONSE:     THE US EPA BELIEVES THAT THE ULTIMATE DISPOSAL OF TREATED GROUNDWATER SHOULD ULTIMATELY BE
SURFACE WATER DISCHARGE BECAUSE IT SHOULD NOT PLACE THE RESPONSIBILITY OF FINAL TREATMENT AND ULTIMATE
DISPOSAL UPON THE MUSKEGON COUNTY WASTEWATER DIVISION (MCWD).  ALTHOUGH THE COST ANALYSIS AND COMPARISON OF
ALTERNATIVES IN THE FFS INDICATE THAT THE POTW IS SLIGHTLY LESS COSTLY, THE CHOICE OF DISCHARGE LOCATION
CONSIDERS NOT ONLY COSTS BUT THE INTEREST OF THE COMMUNITY AND ADMINISTRATIVE FEASIBILITY.  CONCERNS BY MCWD
ABOUT THEIR ABILITY TO HANDLE THE PRETREATED GROUNDWATER IS JUSTIFIED BY PREVIOUS BAD EXPERIENCES WITH O/S/C
DISCHARGES TO THE POTW.  THE MCWD HAS STATED THAT IT WOULD REQUIRE A SUBSTANTIAL FEE TO HELP WITH THE CAPITAL
EXPANSION TO HANDLE THE ADDITIONAL FLOW.  THIS FEE WAS NOT INCLUDED WITH THE CAPITAL COSTS OF THE POTW
ANALYSIS.

(C)  THE REVIEWER EXPRESSES CONCERN OVER THE "INHERENT UNCERTAINTIES IN IMPLEMENTATION" OF THE UV-OXIDATION
PROCESS.  THE PRESENT WORTH COSTS FOR THE UV-OXIDATION OPTION COULD BE SIGNIFICANTLY GREATER THAN ESTIMATED. 
THE EXPECTED VOC REMOVAL EFFICIENCY ARE EXTREMELY VARIABLE.

RESPONSE;     THE UV-OXIDATION PROCESS IS A RELATIVELY NEW AND INNOVATIVE TREATMENT PROCESS, AS THE REVIEW
NOTED.  THE EFFECTIVENESS OF THE UV-PROCESS IS DEPENDENT ON THE INDIVIDUAL CHEMICAL CONSTITUENTS MOLECULAR
STRUCTURE.  AS A PRETREATMENT PROCESS, THE UV-PROCESS IS VERY EFFECTIVE IN ELIMINATING THOSE VOLATILE
ORGANICS THAT ARE MOST TOXIC TO BIOLOGICAL TREATMENT SYSTEMS.  THE COMMENTOR NOTES THAT PRESENT WORTH COST
FOR THIS PROCESS MAY VARY SIGNIFICANTLY.  THIS IS ALSO TRUE FOR OTHER POTENTIAL TREATMENT PROCESSES AS WELL.

(D)  IF THE INFLUENT CONTAMINANT LEVELS WERE SIGNIFICANTLY DIFFERENT, WILL THIS IMPACT THE SELECTION OF
AVAILABLE TREATMENT SCHEMES?

RESPONSE:     THE US EPA BELIEVES THAT THE INFLUENT CONCENTRATIONS USED TO DEVELOP THE REMEDIAL TECHNOLOGIES
ARE VERY SIMILAR TO WHAT WILL BE ENCOUNTERED ONCE THE "SWITCH IS FLIPPED" ON THE EXTRACTION SCHEME.  ANY
VARIETY IN INFLUENT CONCENTRATION, HOWEVER, WOULD HAVE NO IMPACT UPON THE REMEDY SELECTION.

(E)  THE COMMENTOR'S NOTES ON RESULTS OF TREATABILITY STUDIES COULD HAVE A MAJOR IMPACT UPON THE TREATMENT
PROCESSES THAT HAVE BEEN RETAINED AS VIABLE ALTERNATIVES.



RESPONSE:     AS PART OF THE SCREENING PROCESS OF TREATMENT ALTERNATIVES FOR THE FFS, US EPA REVIEWED A
VARIETY OF PUBLISHED TREATABILITY STUDIES, INCLUDING THOSE PERFORMED ON CONTAMINATED GROUNDWATER FROM O/S/C. 
THIS INFORMATION WAS USED IN ELIMINATING THOSE TREATMENT PROCESSES THAT WERE INEFFECTIVE IN DEALING WITH
CONTAMINANTS SIMILAR TO THOSE FOUND AT THE SITE.  US EPA IS CURRENTLY CONDUCTING A BENCH-SCALE TREATABILITY
STUDY ON O/S/C GROUNDWATER USING THE UV-ENHANCED OXIDATION PROCESS.  RESULTS OF THE TESTS ARE CURRENTLY BEING
EVALUATED.

(F)  THE REVIEWER STATES THAT NOT ALL GROUNDWATER TREATMENT OPTIONS HAVE BEEN REVIEWED AND SCREENED BY THE
FFS.  THE REVIEW SUGGESTS THREE, INCLUDING INSTITUTIONAL CONTROLS, ONE SIMILAR TO ALTERNATIVE 8 BUT WITH POTW
DISCHARGE, AND GROUNDWATER EXTRACTION FOLLOWED BY WETLANDS TREATMENT.

RESPONSE:     THE US EPA FEELS THAT IT HAS NOT BEEN REMISS IN THE SCREENING OF TREATMENT OPTIONS.  AS 
PREVIOUSLY STATED IN THE RESPONSIVENESS SUMMARY, THE CONCEPT OF INSTITUTIONAL CONTROLS BY ITSELF IS CURRENTLY
IN USE AT THE SITE AND IS VERY INEFFECTIVE IN PROTECTING THE PUBLIC OR ENVIRONMENT. THE SECOND ALTERNATIVE,
LIKE ALTERNATIVE 8, PROVIDES THE LIMITATION INHERENT TO THE UNDERDRAIN AS DISCUSSED IN THE FFS.  THE US EPA
CONSIDERS THE GROUNDWATER EXTRACTION FOLLOWED BY WETLANDS TREATMENT BY ITSELF, AS EXACTLY WHAT IS HAPPENING
CURRENTLY AT THE CREEKS.

(G)  THE REVIEWER SUGGESTS FURTHER VARIETIES OF THE WETLAND TREATMENT SCHEME, BUT WITH PRETREATMENT OF THE
EXTRACTED GROUNDWATER.

RESPONSE:     THE US EPA CONSIDERS A WETLAND TREATMENT SCHEME AS INAPPROPRIATE WITH THE OBJECTIVES OF THE FFS
AND WITH LITTLE BEAR CREEK'S DESIGNATION AS A TROUT STREAM.

(4) CONCLUSIONS

(A)  THE REVIEWER REITERATES OBJECTIONS TO THE FFS AND THE PROPOSED PLAN.

RESPONSE:     BASED UPON THE RESPONSES GIVEN TO THE COMMENTS IN THIS "REVIEW" DOCUMENT AND UPON THE MERIT OF
THE FFS AND PROPOSAL PLAN, US EPA BELIEVES IT COMPLETED A "PROPER AND THOROUGH ANALYSIS" OF ALL OPTIONS TO
MEET THE OBJECTIVE OF THE FFS.

COMMENT 10:   DOCUMENT TITLED "CORDOVA CHEMICAL COMPANY OF MICHIGAN'S COMMENTS ON THE FOCUSED FEASIBILITY
STUDY AND THE PROPOSED PLAN FOR THE OTT/STORY/CORDOVA SUPERFUND SITE" BY CORDOVA CHEMICAL COMPANY AND
FISHBACK, THOMPSON, CARR AND HUBER.

(1)  THERE IS NOT JUSTIFICATION FOR CONDUCTING AN INTERIM REMEDY AT THE SITE, THE AIR DATA RELIED UPON AS A
BASIS IS FLAWED.

(A)  THE FFS DOES NOT PROVIDE SUFFICIENT JUSTIFICATION FOR PERFORMING A PARTIAL GROUNDWATER OPERABLE REMEDY.
THE ONLY APPARENT BASIS FOR PROCEEDING WITH THE INTERIM REMEDY IS THE MDNR AIR DATA.

RESPONSE:     US EPA ACKNOWLEDGES CORDOVA'S CONCERNS ABOUT THE PERFORMANCE OF THE FFS.  HOWEVER, WE BELIEVE
THAT THE PROPOSED REMEDIAL ACTIONS ARE JUSTIFIED BY THE LONG HISTORY OF GROUNDWATER CONTAMINANT MIGRATION
INTO LITTLE BEAR CREEK AND THE UNNAMED TRIBUTARY, THE DEGRADATION OF A STREAM THAT AT ONE TIME WAS HAVEN TO
TROUT FISHERMAN, AND THE RISKS POSED TO HUMANS BY THE VOLATILIZATION OF CARCINOGENIC ORGANIC COMPOUNDS.  AS
PREVIOUSLY EXPRESSED IN THIS DOCUMENT, THE US EPA UPON REVIEW OF THE WATER QUALITY CRITERIA, HAVE NOTED THAT
SEVERAL WQC FOR VOLATILE ORGANICS HAVE BEEN EXCEEDED BY THE CONTAMINANTS DETECTED DURING THE RI.  THE US EPA
IS CONCERNED ABOUT THE WELFARE AND PEACE OF MIND OF RESIDENTS IN THE VICINITY OF THE CREEKS WHO ARE TIRED OF
THE DELAY IN ACTIONS WHICH WOULD PROTECT THEM.

(B)  THE AIR DATA FLAWED.

RESPONSE:     PLEASE REFER TO THE RESPONSE TO WRITTEN COMMENT 4 WHICH ADDRESSES THIS ISSUE.

(C)  CORDOVA DISAGREES THAT THE AMBIENT AIR QUALITY IN THE VICINITY OF THE UNNAMED TRIBUTARY AND LBC IS
ACCURATELY CHARACTERIZED BY THE ARITHMETIC MEAN AS USED IN THE ENDANGERMENT ASSESSMENT.  THE SAMPLING RESULTS
ARE BETTER REPRESENTED BY A MODELLED CONCENTRATION OR A GEOMETRIC MEAN AND DISPERSION AND VERTICAL
STRATIFICATIONS OCCUR IN THE VICINITY.

RESPONSE:     THE US EPA BELIEVES THAT RESULTS GENERATED BY ACTUAL FIELD SAMPLING ARE FAR SUPERIOR TO
MODELLED RESULTS.  THE USE OF AIR MODELLING (SEE COMMENT 4 ON RSI MODELLING) HAS ONLY CONFIRMED THAT AN
EXCESS LIFETIME CANCER RISK EXISITS AT THE SITE.  THE USE OF THE GEOMETRIC MEAN ON AIR SAMPLING RESULTS ALSO



CONFIRMS THE US EPA'S ASSERTION THAT THERE IS AN IMMINENT HEALTH RISK AT THE SITE.  USING THE GEOMETRIC MEAN
OF DATA USED IN THE EA, WE RECALCULATED THE EXCESS CANCER RISK POSED BY INHALATION OF VOLATILE ORGANICS AT
THE CREEKS (BENZENE: 3.1 X 10(-6) AND 1,2-DICHLOROETHANE: 2.7 X 10(-6).  AS CAN BE SEEN, THIS EXCEEDS THE
"BENCHMARK" OF 1 X 10(-6) EXCESS LIFETIME CANCER RISK.

(D)  CORDOVA STATES THAT THE SELECTION OF REMEDY IS FLAWED BECAUSE IT DOES NOT IMPROVE THE DEGRADED QUALITY
OF AIR IN HOMES CAUSED BY THE CONTAMINATED GROUNDWATER FLOW UNDERNEATH THE HOMES.

RESPONSE:     THE OBJECTIVES OF THE FFS TO PREVENT CONTAMINATED GROUNDWATER FROM DISCHARGING INTO THE CREEK
SYSTEM, NOT TO PREVENT AIR CONTAMINATION VIA VADOSE ZONE MIGRATION INTO HOMES.  THE US EPA IS CONCERNED THAT
THE VOLATILIZATION OF CARCINOGENIC ORGANIC COMPOUNDS AT THE SEEP AND FROM THE CREEKS PRESENT A SERIOUS HEALTH
HAZARD JUSTIFYING THIS ACTION.

(2)  THE FFS INCLUDES A MISLEADING DESCRIPTION OF THE SITE HISTORY.

RESPONSE:     THE US EPA NOTES CORDOVA'S COMMENTS.  THE RELEVANCY OF THIS HISTORY OF OWNERSHIP AND WHO DID
WHAT IS NOT GERMANE TO THE PROPOSED PLAN.  US EPA WILL NOT COMMENT ON THE SUBJECT AT THIS TIME.

(3)  THE SELECTED REMEDIAL ALTERNATIVE DOES NOT ADDRESS THE STATED OBJECTIVES.

(A)  CORDOVA STATES THAT NONE OF THE CRITERIA OF THE OBJECTIVES ARE MET BY THE REMEDIAL ALTERNATIVE.

RESPONSE:     THE US EPA WOULD ONCE AGAIN LIKE TO REMIND THE READERS THAT, BEFORE THE SHALLOW AQUIFER WAS
POLLUTED, IT WAS USED AS A POTABLE WATER SOURCE.  ALTHOUGH NOT THE PRIMARY OBJECTIVE OF THE FFS, RESTORING
THE SHALLOW GROUNDWATER SYSTEM TO ITS ORIGINAL, NON-CARCINOGENIC STATE IS IN THE PUBLIC INTEREST.  BY
REMOVING CONTAMINANTS FROM THE SOURCE OF THE SURFACE WATER CONTAMINATION, NAMELY THE GROUNDWATER ENTERING
LITTLE BEAR CREEK, THE MAJOR OBJECTIVE OF THE FFS IS QUITE SUFFICIENTLY MET.  AS HAS BEEN SHOWN IN THE RI AND
REITERATED IN THE FFS, THE CONTAMINATED GROUNDWATER DISCHARGE IS PLACING THE RESIDENT IN THE VICINITY OF THE
DISCHARGE AT UNNECESSARY RISK TO THEIR HEALTH AND WELL BEING.

(B)  THE FFS DOES NOT EVALUATE HOW THE SELECTED REMEDIAL ALTERNATIVES SATISFIES EITHER THE FIRST OR THIRD
OBJECTIVE AS NOTED.

RESPONSE:     CORDOVA CHEMICAL AND ITS CONSULTANT HAVE SELECTIVELY OVERLOOKED THE EVALUATIONS PROVIDED IN THE
FFS.  US EPA RECOMMENDED REVIEW OF APPENDIX A CONCERNING GROUNDWATER EXTRACTION ALTERNATIVES AT LITTLE BEAR
CREEK AND UNNAMED TRIBUTARY.  THE EXTRACTION ALTERNATIVES CLEARLY MEET THE FIRST REMEDIAL ACTION OBJECTIVE BY
INTERCEPTING AND/OR CONTAINING THE CONTAMINATED GROUNDWATER OF THE UNCONFINED SYSTEM.  THE US EPA, IN
ADDRESSING THE THIRD OBJECTIVE, WOULD LIKE TO ASK CORDOVA CHEMICAL HOW THIS ALTERNATIVE IS NOT COMPATIBLE
WITH POTENTIAL ACTIONS AT SITE?  ANY REDUCTION OF THE AMOUNT OF CONTAMINANTS CONTAINED IN THE VOLUMINOUS
GROUNDWATER PLUME WILL ONLY HELP IN REMEDIAL EFFORTS.  ACTIONS BEING CONSIDERED CURRENTLY IN THE DEVELOPMENT
OF THE SITE FS MUST BE COMPATIBLE WITH THE INTERCEPTOR AT LITTLE BEAR CREEK IN ORDER TO BE COST EFFECTIVE, AS
WELL AS REMEDIALLY EFFECTIVE.

(4)  THE FFS DOES NOT PROPERLY EVALUATE REMEDIAL ALTERNATIVES AND INEXPLICABLE ELIMINATES SOME ALTERNATIVES.

(A)  CORDOVA BELIEVES THAT ADDITIONAL DATA IS NEEDED IN ORDER TO ACCURATELY ANALYZE THE EFFECTIVENESS OF THE
REMEDIAL ALTERNATIVES, RESIDUAL PRODUCTION, RELIABILITY, ADMINISTRATIVE FEASIBILITY AND COSTS. FURTHER,
SLUDGE GENERATION RATES AND CARBON UTILIZATION RATES ARE CLEARLY SPECULATIVE.

RESPONSE:     US EPA BELIEVES THAT THERE IS SUFFICIENT DATA AVAILABLE TO PROCEED WITH THE DETAILED EVALUATION
OF ALTERNATIVES.  WE BELIEVE IT IS NOT NECESSARY TO "REINVENT THE WHEEL" EACH TIME AN ENGINEERED ACTION IS TO
OCCUR.  DATA CONCERNING MOST OF THE ITEMS ARE AVAILABLE IN THE LITERATURE AND THROUGH STANDARD ENGINEERING
ESTIMATION TECHNIQUES. TREATABILITY STUDIES HAVE BEEN PERFORMED PREVIOUSLY ON GROUNDWATER FROM THE O/S/C
SITE.  US EPA, AS STATED, IS EVALUATING THE RESULTS OF BENCH-SCALE TESTING THE UV-PROCESS CURRENTLY.  US EPA
BELIEVES THAT CORDOVA CHEMICAL EXPECTS A DETAILED DESIGN, AT THIS STAGE, WHEN IN ACTUALITY, THIS IS A
FEASIBILITY STUDY.

(B)  CORDOVA CHEMICAL BELIEVES THE MODELLING APPROACH IN APPENDIX A, GROUNDWATER EXTRACTION ALTERNATIVE,
USING TOTAL ORGANIC CONTAMINANTS OF GROUNDWATER IS INCONSISTENT WITH APPENDIX B, GROUNDWATER TREATMENT
EVALUATION.

RESPONSE:     THE DIFFERENCE IN APPROACH USED IN THE APPENDICES IS A FUNCTION OF THEIR PURPOSE.  APPENDIX A,
EVALUATING THE DYNAMICS OF THE GROUNDWATER SYSTEM AND THE IMPACT OF THE EXTRACTION SYSTEM, USED THE TOTAL



ORGANIC CONTAINMENT CONCENTRATION (NOT "TOC") BECAUSE OF THE EXTREMELY LARGE NUMBER OF POLLUTANTS FOUND IN
THE GROUND.  IT IS IMPRACTICAL AND UNNECESSARY TO MODEL EACH CONTAMINANT SEPARATELY.  APPENDIX B, HOWEVER,
EVALUATED TREATMENT TECHNOLOGIES APPLICABLE TO THE WASTE STREAM (CONTAMINATED GROUNDWATER).  THE
CONCENTRATION AND THE MASS OF THE INDIVIDUAL CONTAMINANTS, AS WELL AS THEIR PHYSICAL/CHEMICAL PROPERTIES, ARE
ESSENTIAL TO THE TECHNOLOGY EVALUATION,  THE US EPA SEES NO INCOMPATIBILITIES IN THE USE OF EACH APPROACH.

(C)  THERE IS AN ARBITRARY DETERMINATION TO PRETREAT THE WASTE FOR A BROAD RANGE OF ORGANICS AND TO HIGHER
QUALITY THAN REQUIRED BY THE MUSKEGON COUNTY WASTEWATER SYSTEM.

RESPONSE:     THE US EPA BELIEVES THAT EVALUATING THE REQUIREMENT FOR TREATMENT (AND PRETREATMENT), ALL
APPLICABLE DISCHARGE REQUIREMENTS IS NECESSARY, AS PROVIDED IN THE FFS.  AS STATED IN THE NCP, A REDUCTION OF
THE TOXICITY AND VOLUME OF CONTAMINANTS IS NECESSARY.  THE CHOICE OF TREATMENT STRATEGY IS NOT ARBITRARY.

(D)  THE FFS FAILS TO ADEQUATELY CONSIDER AND EVALUATE DISCHARGE TO THE POTW.

RESPONSE:     PLEASE REFER TO THE RESPONSE TO WRITTEN COMMENT 9.3.B.

(E)  THE FFS DOES NOT CONSIDER LAND APPLICATION BEYOND BIOLOGICAL TREATMENT.

RESPONSE:     LAND TREATMENT OF THE WASTE WAS INITIALLY CONSIDERED AND SCREENED OUT IN THE FIRST SCREENING. 
PREVIOUS EXPERIENCE BY THE POTW WITH O/S/C WASTEWATER HAS DEMONSTRATED THAT THE COMPLEX ORGANICS, NAMELY
ANILINE COMPOUNDS, ARE NOT DEGRADED IN THE LAND TREATMENT SYSTEM.

(F)  CORDOVA FEELS THE TREATMENT METHOD INCLUDED IN THE SELECTED REMEDIAL ALTERNATIVE IS QUESTIONABLE BECAUSE
IT DOES NOT ADDRESS METALS, INORGANICS AND THE UNIDENTIFIED ORGANICS.  IT APPEARS THAT THE GRANULAR ACTIVATED
CARBON WILL EXHAUST RAPIDLY AND IS ECONOMICALLY PROHIBITIVE.

RESPONSE:     THE US EPA BELIEVES THAT METALS CONCENTRATIONS ARE RELATED TO THE BACKGROUND CONCENTRATIONS. 
WE DO NOT BELIEVE THAT INORGANICS IN THE GROUNDWATER WILL HAVE AN EFFECT UPON THE PROPOSED TREATMENT SCHEME. 
EVALUATING A TREATMENT SCHEME WHICH WILL REMOVE AND DESTROY THE "UNKNOWN" CONTAMINANTS IS DEFINITELY A
CHALLENGE.  US EPA BELIEVES THAT UNKNOWNS WILL BE REMOVED IN THE PROPOSED TREATMENT SCHEME.  THE COST
ASSOCIATED WITH THE USE AND REGENERATION OF ACTIVATED CARBON HAVE BEEN CONSIDERED IN THE FFS.

(5)  THE SELECTED GROUNDWATER PURGE OPERATION IS BASED ON INADEQUATE DATA AND INACCURATE ASSUMPTIONS.

(A)  THERE IS INSUFFICIENT INFORMATION IN THE FFS AND SUPPORTING DOCUMENTS TO JUSTIFY THE SIMULATED PURGE
RATES AND THE PREDICTED EFFECTIVENESS OF THE PURGE ALTERNATIVES.

RESPONSE:     PLEASE REFER TO THE RESPONSE TO WRITTEN COMMENT 5.10.

(B)  THERE IS NO EVALUATION OF THE IMPACT OF THE SELECTED REMEDIAL ALTERNATIVE ON THE FLOW OF LITTLE BEAR
CREEK, THE UNNAMED TRIBUTARY AND THE SURROUNDING "WETLAND".

RESPONSE:     THE US EPA BELIEVES THAT THE EVALUATION OF THE IMPACTS OF THE CONTAMINATED GROUNDWATER ON
LITTLE BEAR CREEK, THE UNNAMED TRIBUTARY, AND THE SURROUNDING "WETLANDS" FAR OUTWEIGHS THE IMPACTS CAUSED BY
REDUCED FLOW AND REDUCED CONTAMINANT INPUT.  THE ELIMINATION OF GROUNDWATER DISCHARGE IN THE UNNAMED
TRIBUTARY WILL REDUCE FLOW TO THAT SUPPLIED BY EXCESS PARTICIPATION.  THE MOST NOTABLE CHANGE IN THE UNNAMED
TRIBUTARY WILL BE THE REDUCTION IN SLIME GROWTH ASSOCIATED WITH THE STREAM POLLUTION. SURFACE WATER FLOW IN
LITTLE BEAR CREEK WILL BE REDUCED BY THAT ATTRIBUTABLE TO GROUNDWATER DISCHARGE.  THE MAJORITY OF SURFACE
WATER FLOW IN LITTLE BEAR CREEK IS ASSOCIATED WITH UPGRADIENT SURFACE WATER RUNOFF.  THE IMPACT OF THE
ELIMINATION ON THE SURROUNDING WETLAND MUST BE DETERMINED BY EMPERICAL DATA.

A BASELINE STUDY, PERFORMED DURING THE REMEDIAL DESIGN PHASE OF THIS ACTION, WILL EVALUATE THE CURRENT STATUS
OF THE ECOSYSTEM ON SPECIFIC ECOLOGICAL END-POINTS TO BE DETERMINED.  AS SUGGESTED BY THE US EPA
ENVIRONMENTAL SERVICE, THE BASELINE STUDY WILL BE COMPARED TO DATA GENERATED DURING THE REMEDIAL ACTION,
TAKING INTO ACCOUNT SEASONAL VARIATIONS.  THE REMEDIAL ACTIONS ARE ANTICIPATED TO HAVE A POSITIVE EFFECT UPON
THE AQUATIC ECOSYSTEM AND SURROUNDING WETLAND WHICH WILL BE QUANTIFIABLE.

(C)  CORDOVA CHEMICAL STATES THAT THE GROUNDWATER PURGE WELL CONCENTRATIONS ARE BASED UPON INSUFFICIENT DATA
AND INACCURATE ASSUMPTIONS.  THE MODELLING PROGRAMS USED FOR THE EVALUATION ARE ALSO INAPPROPRIATE.

RESPONSE:     THE US EPA NOTES CORDOVA CHEMICAL'S CONCERN ABOUT INFLUENT GROUNDWATER CONCENTRATIONS AND THE
MODELS USED.  WE, HOWEVER, BELIEVE THAT THE ASSUMPTIONS AND MODELS USED IN THE FFS TO BE APPROPRIATE FOR THE



EVALUATION OF REMEDIAL ACTIONS FOR THIS SITE.  WE BELIEVE THAT CORDOVA'S ASSERTION THAT INSUFFICIENT DATA IS
PRESENTED FOR THEIR EVALUATION IS UNTRUE.  PLEASE REFER TO THE RESPONSE TO WRITTEN COMMENT 7.25.

(6)  THE ARARS ANALYSIS IS VAGUE AND ERRONEOUS IN SEVERAL RESPECTS.

(A)  RCRA AND MICHIGAN HAZARDOUS WASTE MANAGEMENT ACT STANDARDS ARE NOT APPLICABLE BECAUSE CORDOVA DID NOT
DISPOSE OF ANY HAZARDOUS WASTE AT THE SITE AND RECEIVED CLEAN CLOSURE CERTIFICATION FOR ITS STORAGE FACILITY
IN 1987.

RESPONSE:     US EPA IS IN RECEIPT OF MATERIAL INCLUDED IN THE ADMINISTRATIVE RECORD FOR THIS SITE WHEREIN
THE STATE OF MICHIGAN SPECIFICALLY LISTS ACTS 64 AND 245 AS ARARS FOR THE OTT/STORY/CORDOVA SITE.  US EPA
CONCURS WITH THE STATE OF MICHIGAN IN THIS REGARD.

(B)  THE ARAR'S ANALYSIS IS BASED UPON THE ERRONEOUS ASSUMPTIONS THAT THE EFFECTED AQUIFERS ARE ACTUAL OR
POTENTIAL DRINKING WATER SOURCES.

RESPONSE:     US EPA REMINDS CORDOVA CHEMICAL THAT BEFORE THIS AQUIFER WAS CONTAMINATED BY OPERATORS OF THE
FACILITY, GROUNDWATER WAS USED AS THE SOLE DRINKING WATER SOURCE. IF IT WERE NOT FOR THIS REASON, LOCAL
RESIDENTS WOULD STILL BE USING THE GROUNDWATER AS A DRINKING SUPPLY.  WE CONSIDER THESE ARAR'S AS RELEVANT
AND APPROPRIATE. 

(C)  THE FFS ERRONEOUSLY APPLIES CERTAIN STATE RULES AS ARARS.

RESPONSE:     PLEASE REFER TO THE RESPONSE TO WRITTEN COMMENT 11.6.A. 


